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The solid water of this bow wave Is f ally IS feet, and the spray 40 feet, above water level. 
Bow View of Battleship "Virginia," Taken at Full Speed of 19.04 Knots. 




Copyright 1906 by Harden. 

The size of the bow ware indicates the great resistance to propelling ships at high speeds, and explains in a measure the fact that the resistance to propulsion increases approximately as the cube of the speed. 

Bow View of Battleship "Minnesota" on Full Speed Trial. 
THE FEW KETHOD 07 TBYIHO BATTLESHIPS.— [See page 421.] 
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NEW YORK, SATURDAY, JUNE 13, 1908. 

The Editor is always glad to receive for examination illustrated articles 
on subjects of timely interest. If the photographs are sharp, the articles 
short, and the facts authentic, the contributions will receive special at- 
tention. Accepted articles will be paid for at regular space rates. 

AIRSHIP FOLLIES. 

The story of the construction and recent collapse of 
a huge so-called airship in California has an interest 
and teaches a moral, which are much broader than 
the mere locality in which it occurred and the group 
Of deluded people who were more or less concerned in 
the ill-starred venture. It is a lamentable fact that 
the development of a great invention seems to be in- 
evitably attended by a large amount of ill-directed 
effort, involving a great waste of capital, which, had it 
been applied to the development of really practical 
designs, would have hastened, instead of hindering, 
the development of the art. Too often, the really prac- 
tical inventor is wearing out both his heart and his 
Shoe leather in trying to secure the necessary capital, 
while the visionary enthusiast is loosening the purse 
strings of thousands of people who are misled by a 
fluent tongue and an over-ripe imagination. 

This recent airship monstrosity is a case in point. 
The design betrayed, in the proportions adopted and 
in the method of applying the motive power, an 
extraordinary ignorance of the principles underlying 
airship construction. In the first place, the ratio of 
diameter to length was quite impracticable, the airship 
being only 34 feet in diameter for a length of 485 feet, 
a ratio of 1 to 14. This long, snake-like bag possessed 
no rigidity either in a vertical or a horizontal plane; 
and, judging from the photographs and such descrip- 
tions as have come to hand, no effort was. made to 
stiffen it by any adequate system of trussing. The 
lack of rigidity has been one of the most serious 
problems attached to airship construction, and with a 
view to preventing deformation, or partial collapse 
under sudden shrinkage or expansion of the gas due 
to changes of temperature, Santos-Dumont and other 
experimentalists have provided separate internal air- 
bags, which are kept constantly inflated, so as to com- 
pensate for the shrinkage of the gas. Moreover, the 
vertical alinement has been protected by providing an 
underhung working platform, generally triangular in 
section and possessing considerable vertical and lateral 
stiffness. Care has also been taken to so hang the 
platform from the balloon that the load would be 
evenly distributed; and longitudinal swaying has been 
prevented by attaching the platform to the balloon by 
a system of triangulated netting and ropes. 

As distinguished from these precautions, the wrecked 
balloon seems to have been designed to invite the 
very disaster which occurred. According to the re- 
ports which have reached us, six separate power 
plants, each consisting of a 4-cylinder, 40-horse-power 
engine, were hung below the balloon at stated inter- 
vals. No adequate attempt was made to distribute 
these concentrated loads. Apparently, they were 
carried on a sort of canvas runway, which was sup- 
ported within the netting which covered the air- 
ship. Special ropes seem to have been carried 
around the gasbag at the points where the engines 
were located; but the photograph shows that these 
ropes cut deeply into the bag, as was to be expected. 
Now, a gasbag of this enormous length and relatively 
small diameter should have been strengthened by a ver- 
tical framework, or rope and wire trusswork of consid- 
erable rigidity; but no provision whatever of the kind 
appears to have been made. With such a great increase 
in length, moreover, the stresses due to steering con- 



trol, either in a vertical or horizontal plane, were 
greatly augmented; yet apparently no special effort 
was made to meet these stresses. It was inevitable 
that the long-drawn-out affair would get out of control; 
and it appears from the published accounts that this 
speedily happened, the airship assuming a sharply-in- 
clined position. The rush of gas to the upper end 
of it, which naturally followed, proved too much for 
the strength of the envelope material, which burst open, 
allowing the gas to escape and letting the whole affair 
drop to the ground. 

It is positively amazing that the lives of nearly a 
score of men should have been intrusted to such a 
ridiculous construction as this. Any really practical 
aeronau such, for instance, as Capt. Baldwin or Mr. 
Knabenshue, would probably have predicted just such 
a collapse as occurred. And yet, despite the failure, 
and the fact that so many of the occupants were in- 
jured, and that all ran a risk of death, it is stated 
that another company proposes to build an airship 
along the same lines and of even more exaggerated 
proportions. It will be a thousand pities if ,the Amer- 
ican investor is led to lend his assistance to any 
such wild scheme as this. The people who wish to 
take a practical interest in the development of the 
airship or aeroplane are advised to give their encour- 
agement to the efforts of the few practical men who 
have demonstrated that they have the necessary scien- 
tific insight and practical mechanical ability to meas- 
urably help forward the art of aeronautics in every 
machine which they build. 



average speed of 26 knots. This, over the northerly s 
or short course, would bring her across in less than 
four and a half days. 



A MARINE STEAM TURBINE ANOMALY. 

A decidedly puzzling anomaly is presented by the 
last trip to the westward of the "Mauretania," in 
which, with only three of her four propellers in ser- 
vice, she not only beat her own record over the long 
course by 3 hours and 47 minutes made with her 
full complement of four turbines and propellers, but 
even surpassed the recent record of the "Lusitania,". 
covering the distance in 4 days, 20 hours and 12 min- 
utes at an average speed of 24.86 knots, as against an 
average speed of 24.83 knots, made by the sister ship. 

On her previous trip to the westward, the "Maure- 
tania" lost a blade from her port high-pressure turbine 
propeller, and rather than delay the sailing of the 
boat it was decided on her return to Liverpool to 
take off the propeller altogether, shut down the port 
high-pressure turbine, and let the ship come across 
under one high-pressure and two low-pressure tur- 
bines and three propellers. It will be remembered that 
the motive power consists of two units each consisting 
of an outer high-pressure and inner low-pressure tur- 
bine. The steam is led from the boilers to the high- 
pressure turbines, and exhausts from them at 4 or 5 
pounds pressure to the low-pressure turbines. When 
the port turbine was cut out, arrangements were made 
to lead the steam from the boilers direct to the port 
low-pressure turbine, to which it was admitted through 
a reducing valve, which brought the pressure down to 
4 pounds to the square inch. It was expected by the 
agents that the ship would make the trip at a speed of 
between 23 and 23% knots. Instead of this, she 
commenced to show unexpected speed from the very 
first, and on the 25-hour day ending at noon on 
Sunday, she made a record run of 635 miles at an 
average speed of 25.40 knots, maintaining an average 
speed for the whole trip of a little less than 25 knots. 

It is certainly a startling anomaly that the cutting 
out of one turbine should have apparently increased 
the speed of the "Mauretania," but as a matter of fact, 
there are causes external and internal to the ship 
which go far to explain this. In the first place, the 
weather all through the past winter has been excep- 
tionally severe; whereas the weather on the recent 
trip was, on the whole, decidedly favorable to high 
speed. Furthermore, the bunkers contained a grade 
of Welsh coal of exceptionally good steaming quality, 
and there seems to have been an abundance of steam 
available throughout the whole trip. As far as the 
engines themselves are concerned, that the normal 
horse-power was maintained, and probably exceeded, 
in spite of the fact that one high-pressure turbine 
was cut out, simply furnishes additional proof of 
the fact that the great efficiency of the turbine lies 
in the lower end of the expansion, that is to say, in 
the low-pressure turbine. It is well understood that 
the efficiency of the high-pressure end of the turbine 
is as low as the efficiency of the low-pressure end is 
high. This is due to the fact that the leakage is higher 
relatively to the blade area, and that because of the 
greater density of the steam the windage is much 
greater in the high-pressure than in the low-pressure 
turbine. Moreover, there would be a certain conserva- 
tion of heat in feeding steam direct to the low-pres- 
sure turbine. Although all these facts together 
serve as seme measure of explanation of this extraor- 
dinary run of the "Mauretania," they certainly leave 
room for the confident prediction of the captain and 
engineer that, under ideal weather conditions and 
with all four turbines in operation, and with a good 
quality of coal, the ship will make the passage at an 



ADMIRAL EVANS'S REPORT ON THE NEEDS OF OUR 
SHIPS. 

Admiral Evans's report, based upon observation of 
the behavior of our ships during their long voyage to 
the Pacific coast, is marked by an impartiality which 
comes in refreshing contrast to much of the discus- 
sion of the alleged defects of our warships during the 
past six months. 

The cardinal mistake made by the critics of our 
navy was that they attempted to prove too much. Had 
they been content with pointing out certain elements 
in which our future warships might be rendered more 
effective, they would have had a simple task before 
them, for not even the most zealous believer in the 
efficiency of our navy will deny that it is capable of 
improvement in certain particulars. The mistake of 
the critics lay in their attempting to show that our 
ships are greatly inferior to the ships of some foreign 
navies, a proposition which, in the recent exhaustive 
examination, has been shown to be absolutely false. 

The report of Admiral Evans, as we have said, is 
strictly impartial. It deals with our ships as they 
are, without any reference to what the ships of for- 
eign navies may or may not be. The recommendations 
of the report are based upon the carefully compiled 
observation of one of our most talented naval con- 
structors, who was detailed to accompany the ships 
especially for the purpose, and from reports of the 
various officers of the ships themselves. When we 
state that the report of Naval Constructor Robinson 
embodies suggestions under 144 separate heads, it. can 
be understood that we can do no more than touch 
briefly upon the more important questions therein 
treated. Admiral Evans in submitting his own com- 
ment on the report states that, except in one or two 
instances, noted in his letter, he heartily approves of 
the general opinions expressed , by Constructor Rob- 
inson. 

In the first place, it is strongly recommended that 
vessels designed to operate together should be strictly 
homogeneous in tactical and steaming qualities, and 
that they should be built in classes of four vessels as 
a minimum number. 

On the subject of freeboard, it is considered that 
the intermediate battery guns of the fleet are too low 
for efficiency. When steaming at 10 knots with an 
ordinary trade wind anywhere forward of the beam, 
it is necessary for comfort and to prevent occasional 
flooding of the gun deck to keep the weather guns 
secured with shutters in place. Under the same 
weather conditions, the turret guns can nearly always 
be fired at a 10-knot speed; but at 15 knots speed it is 
considered possible that some difficulty would be en- 
countered. In this connection we would remind our 
readers that the intermediate battery guns on our 
ships are generally from 1 to 2 feet higher, on the ' 
same depth of loading, than similar guns on foreign 
ships; and since an intermediate battery had to be 
carried, it was a question of placing part of the inter- 
mediate battery on the gun deck, or leaving it out' of 
the ships altogether. Admiral Evans calls attention 
to the fact that, as future ships will have turret guns 
only in their main battery, the point which he raises 
loses some of its importance; but he recommends a 
somewhat higher turret forward. This has been pro- 
vided for in our latest ships by mounting the forward 
12-inch guns on a high forecastle deck. 

Admiral Evans recommends that a part at least of 
the torpedo defense battery be mounted on the tops 
of the two higher turrets in our new ships. This 
method has been followed in the British "Dread- 
noughts"; but we consider that, since such guns would 
be entirely without armor protection, and would, there- 
fore, probably be disabled in a general engagement, it 
is quite a question whether the balance of advantage 
would not lie in mounting them behind armor on the 
gun deck. 

On the all-important question of the location of the 
armor belt, Admiral Evans says: "Judging from the 
figures contained in the several replies from command- 
ing officers which relate to this subject, it would appear 
that better protection might have been afforded had 
these belts been originally placed between 6 inches 
and 1 foot higher. . . . But even this is open to 
question, for it has been noted that even when heavy 
laden and in the smooth to moderate seas which have 
thus far characterized this cruise, the ships frequently 
exposed their entire belt and the bottom plating be- 
neath it. It must be remembered that even a 5-inch 
or a 6-inch shell (of which there would be a great 
number) could inflict a severe and dangerous injury 
if it struck below the belt; whfie otherwise the water- 
line, even with the belt entirely submerged, is, on 
account of the casemate armor and coal, immune to 
all except the heaviest projectiles." 

It is recommended that the waterline belt be curved 
upward at the bows, so as to cover both sides in the 
forward portion of the ship with 2-inch or 3-inch armor 
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as protection ajrainst the smaller caliber shells, and 
that additional protection be given to the steering gear. 

Except for flagships, on which an after bridge and 
an emergency cabin are essential, Admiral Evans con- 
eiders that all flying bridges and after bridges are 
unnecessary and are a menace in action. He believes 
that the present forward bridge, with portable exten- 
sions on each end extending out at the side, is the 
most desirable type, the conning tower being used as 
the habitual steering position, with a wheel on the 
top and a rail around the conning tower, thereby 
affording a suitable position from which to pilot the 
ship. 

Much' stress is laid upon the proper design of the 
conning tower, and it is considered that this very 
important battle station should be large enough to 
permit of its habitual use for steering the ship at all 
times; that it should be elliptical in shape, extending 
athwartship far enough to permit a clear view directly 
astern. It should be directly over the central station, 
and connected to it by a thick armored tube large 
enough to permit a man to pass through. Further- 
more, it should be large enough to accommodate the 
flag officer, for whom, at present, no armored position 
is provided. The report recommends the adoption of 
a cagework mast, specially constructed to resist being 
cut away, with a small armored tube extending from 
the spotter's station on the fire-control platform down 
to a point below the ship's armor. On the question 
of turrets the Admiral recommends the electric turret- 
turning gear of the type mounted aboard the "Maine" 
as being the best yet installed; and unless the com- 
pressed-air system of loading the guns proves to be 
successful, he considers the two-stage hoist to be the 
best, both as regards safety and rapidity, which now 
offers. It is considered advisable to place the turrets 
under air pressure, with a view to expelling the gases 
when the breach is opened. Attention is invited to the 
importance of fitting adequate means for hoisting tur- 
ret ammunition by hand. 

With regard to propelling machinery, the Admiral 
believes that the adoption of turbine machinery must 
soon take place, but he agrees with Naval Constructor 
Robinson that, in its adoption, care must be taken not 
to sacrifice those tactical and maneuvering qualities 
that are essential to the proper handling of ships, not 
only as single vessels but as units in a fleet. On the 
question of ammunition supply, although Admiral 
Evans believes that in one or two instances ordnance 
officers have requested a supply in excess of the actual 
demand, he states that the ships now in commission 
can only in special cases supply ammunition to the 
various guns as rapidly as it can be fired. This con- 
dition is largelj' due to the increase of the rapidity 
of fire since the ammunition supply systems were de- 
signed. He would favor providing an ammunition 
supply system which, on a short test, would supply 
ammunition at a rate equal to the average shots per 
minute on the record practice. 



OUR AEROPLANE TESTS AT KITTY HAWK. 

BY ORVILLE AND WILBUR WRIGHT. 

The spring of 1908 found us with K contracts on hand, 
the conditions of which required performance not en- 
tirely met by our flights in 1905. The best flight of 
that year, on October 5, covered a distance of a little 
over 24 miles, at a speed of 38 miles an hour, with only 
one person on board. The contracts call for a ma- 
chine with a speed of 40 miles an hour, and capable 
of carrying two men and fuel supplies sufficient for a 
flight of 125 miles. 'Our recent experiments were un- 
dertaken with a view of testing our flyer in these par- 
ticulars, and to enable us to become familiar with the 
use of the controlling levers as arranged in our latest 
machines. 

LAfter tedious delays in repairing our old camp at 
Kill Devil Hills, near Kitty Hawk, N. C, we were 
ready for experiments early in May. We used the 
same machine with which we made flights near Day- 
ton, Ohio, in 1905; but several modifications were in- 
stituted to allow the operator to assume a sitting posi- 
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tion, and to provide a seat for a passenger, i These 
changes necessitated an entirely new arrangement of 
the controlling levers. Two of them were given mo- 
tions so different from those used in 1905 that their 
operation had to be completely relearned. 

We preferred to make the first flights, with the new 
arrangement of controlling levers, in calm air; but 
our few weeks' stay had convinced us that in the 
spring time we could not expect any practice at that 
place in winds of less than 8 to 10 miles an hour, and 
that the greater part of our experiments must be made 
in winds of 15 to 20 miles. 

The engine used in 1905 was replaced by a motor of 
a later model, one of which was exhibited at the New 
York Aero Club show in 1906. The cylinders are four in 
number, water cooled, of 4%-inch bore and 4-inch 
stroke. An erroneous statement, that the motor was 
of French manufacture, has appeared in some papers. 
This is, no doubt, due to the fact that we are having 
duplicates of this motor built by a well-known Paris 
firm, for use in European countries. 



The longer flights this year were measured by a 
Richard anemometer attached to the machine in the 
same manner ad in 1905. Except in the first few 
flights, made over regular courses, it was found im- 
practicable to secure accurate measurements in any 
other way. These records show the distances trav- 
eled through the air. The measurements of the ve- 
locity of the wind were made at a height of six feet 
from the ground at the starting point, and were usu- 
ally taken during the time the machine was in flight. 

The first flight was made on the 6th of May, in a 
wind varying from 8 to 12 miles an hour. After cov- 
ering a distance of 1,008 feet measured over the ground, 
the operator brought the machine down to avoid pass- 
ing over a patch of ground covered with ragged stumps 
of trees. 

In the morning of May 8 several short flights were 
made in winds of 9 to 18 miles an hour. In the after- 
noon, the machine flew 956 feet in 31 seconds, against 
a wind of a little over 20 miles an hour; and later, a 
distance of 2,186 feet in 59%; seconds, against a wind 
of 16 miles. These distances were measured over the 
ground. 

On May 11 the Richard anemometer was attached to 
the machine. From this time on the flights were not 
over definite courses, and the distances traveled were 
measured by this instrument. Three flights were made 
on this day in winds varying from 6 to 9 miles. The 
distances, were: 0.78 mile, 1.80 miles, and 1.55 miles. 

On May 13 four flights were made. The anemometer 
on the machine registered a distance of 0.60 mile in 
the first; 1.85 miles in the second; no distance meas- 
urement in the third — time, 2 minutes and 40 seconds; 
and 2.40 miles in the fourth. The velocity of the wind 
was 16 to 18 miles an hour. 

^■7/On May 14 Mr. C. W. Furnas, of Dayton, Ohio, who 
was assisting in the experiments, was taken as a pas- 
senger.^7ln the first trial, a turn was not commenced 
soon eTrough, and to avoid a sand hill, toward which 
the start was made, the power was shut off. The second 
flight, with passenger on board, was in a wind of 18 
to 19 miles an hour. The anemometer recorded a 
distance traveled through the air of a little over 4 
kilometers (2.50 miles) in 3 minutes and 40 seconds. 

The last flight was made with operator only on 
board. After a flight of 7 minutes and 29 seconds, 
while busied in making a turn, the operator inad- 
vertently moved the fore-and-aft controlling lever. The 
machine plunged into the ground, while traveling with 
the wind, at a speed of approximately 55 miles an 
hour. The anemometer showed a distance of a little 
over 8 kilometers (5 miles). 

The frame supporting the front rudder was broken; 
the central section of the upper main bearing surface 
was broken and torn; but beyond this, the main sur- 
faces and rudders received but slight damage. The 
motor, radiators, and machinery came through unin- 
jured. Repairs could have been made in a week's 
time, but the time allowed for these experiments hav- 
ing elapsed, we were compelled to close experiments 
for the present. 

These flights were witnessed by the men of the Kill 
Devil life-saving station, to whom we were indebted for 
much assistance, by a number of newspaper men, and 
by some other persons who were hunting and fishing in 
the vicinity. 

The machine showed a speed of nearly 41 miles an 
hour with two men on board, and a little over 44 miles 
with one man. The control was very satisfactory in 
winds of 15 to 20 miles an hour, and there was no dis- 
tinguishable difference in control wb-n traveling with, 
against, or across the wind. - " 



for determining their proportions. At far back as 
1884 he advocated a salt-water pumping plant and a 
system of distributing mains for the protection of 
lower New York, and this same system will shortly be 
put into operation. He died within sight of the Ste- 
vens Institute of Technology, established by his uncle, 
and which had conferred upon him the degree of doc- 
tor of engineering. He is survived by his widow, a 
daughter, and two sons. 
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DEATH OF MISS TYLER. 

The death of Miss Amelia Tyler, which occurred on 
the 23d of May, 1908, at her home in Washington, D. 
C, has caused widespread regret and sincere mourn- 
ing among her friends and associates. 

Miss Tyler was the grand-daughter of Chief Justice 
Royall Tyler, of Brattleboro, Vt., and was born in 
Connecticut in 1832. Her father was the Rev. Edward 
Tyler, a Congregational minister of fine attainments. 
One of her uncles was Judge Royall Tyler of the Pro- 
bate Court, and her nephew, a graduate of the Naval 
Academy, is the present Assistant Commissioner of 
Patents. 

She was the last survivor of her immediate family ■ 
and is buried at Brattleboro, Vt., among her own people 
in Prospect Hill Cemetery. 

Her first years in office were spent in the General 
Post Office, and in 1881 she came into the United 
States Patent Office, which was the final scene of her 
life work. In competitive examinations she won the 
position of an Assistant Examiner, being one of the 
first three women thus appointed, and one of her fellow 
examiners says: 

"She entered Division One on the 10th of October, 
1881, and remained an efficient and faithful assistant 
until the day previous to her death. She handled a 
large class — 'Trees, Plants, and Flowers' under the 
general division of Tillage — and was a skilled bot- 
anist." 

m I ■ I * ; 

FUTURE FOREIGN POSTAGE REDUCTION WITH GREAT 
BRITAIN AND COLONIES. 

The gratifying announcement is made from Wash- 
ington that Postmaster-General Meyer, with the ap- 
proval of President Roosevelt, has concluded arrange- 
ments with the postal authorities in Great Britain, 
whereby the ocean foreign postage on first-class mail 
matter, which covers letters, is to' be reduced from five 
cents an ounce to two cents an ounce on and after 
October 1, 1908. This is the present domestic rate in 
the United States and its foreign possessions. It is 
to be hoped the next improvement will be the decrease 
in rates on parcels sent via parcel post. 



DEATH OF FRANCIS B. STEVENS. 
Mr. Francis B. Stevens, one of the pioneer inventors 
in the field of transportation, died May 23, 1908, at the 
age of ninety-three. The first steam screw ship con- 
structed by his family was built shortly before his 
birth, and he grew up in an atmosphere of ships, 
docks, engines, and railways, which make the name of 
Stevens a part of the history of transportation as we 
know it to-day. As a youthful engineer he ran a com- 
plete line of levels over the right of way of the Cam- 
den and Amboy Railway, producing one of the earliest 
known railway profiles. During his many years' ser- 
vice as an engineer in charge of the marine shop of 
that railway, he lived to see its evolution into the 
Pennsylvania system of to-day. In this shop he built 
some of the earliest steam-propelled vessels, and in 
their design made free use of multiple screws, the ad- 
vantages of. which were very apparent. He also de- 
signed and built steeple compound engines, in which 
the low-pressure cylinder was placed above the high- 
pressure cylinder, with special arrangements for mak- 
ing all parts of the machinery accessible, designing 
for these engines a single piston valve. After seventy 
years of service he designed and constructed the- last 
of the side-wheelers built for the North River ferry 
service. He invented the cut-oft" that remains the 
usual valve motion for the marine beam engine. He 
was very active in the government tests of steam 
boilers, and he established the value of formulas used 



THE CURRENT SUPPLEMENT. 
The current Supplement, No. 1693, contains a num- 
ber of articles of unusual interest. The, first-page en- 
gravings relate to the sinking of a concrete mine shaft 
on an entirely new system. This concrete mine shaft 
is a striking illustration of the complexity of modern 
anthracite mining as compared with the simple meth- 
ods of former days. "Why Are Eggs Colored?" is a 
fully-illustrated article dealing with the curious phe- 
nomena of shell pigmentation. "Nerve as a Master of 
Muscle" is by Prof. Sherrington, F.R.S. "The Story 
of the Tobacco Pipe" gives the evolution of the pipe 
from primitive days. In every clime and country the 
fumes of tobacco are inhaled through some kind of 
pipe, and a collection of the world's pipes will con- 
Ttain more types of peculiarity than there are nations 
or tribes upon the face of the earth. 

SCIENCE NOTES. 

William A. Anthony, professor emeritus of physics, 
electrical and mechanical engineering at Cooper Union, 
died in New York May 30 at the age of seventy- 
three years. He was born in Coventry, R. I., and was 
graduated from Yale. For eighteen years he taught 
physics in the Iowa Agricultural College and in Cor- 
nell. At the end of that period he established himself 
in business as consulting engineer, and in 1895 he be- 
came a teacher in Cooper Union. 

It was announced at a session of the International 
Polar Cogress held at Brussels, that an American 
intended to start on an expedition to the south pole 
under plans worked out by Commander Peary, al- 
though the latter would not be a member of the 
exploring party. Peary's old ship, the "Roosevelt," is 
to be used on this expedition. The party plans to 
start in the fall, to spend the winter on the north 
shore of Grant Land, and from there to make a dash 
for the pole in 1909. To shorten the distance a hun- 
dred miles and to-escape the effects of the eastern cur- 
rents a route along the coast of Grant Land will be 
followed. Commander Peary suggests a visit to Crocker 
Land, on the return trip, a section of the unknown 
world, the exploration of which he thinks may revo- 
lutionize the present ideas regarding the untraversed 
polar regions. The name of the American who is to 
make the voyage was not fiiven. 
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THE NEW METHOD OF TRYING BATTLESHIPS. 

When the newest prospective addition to the United 
States navy leaves the builders' works for the speed 
trial trip, all the machinery and working parts have 
been freshly examined and put in the best possible 
condition for the test. The builders have had the 
ship's bottom carefully cleaned and gone over with the 
most efficient anti-fouling paint; and have had the 
bunkers filled with hand-picked steaming coal, stored 
in bags. The crew, especially those in the engine and 
fire rooms, are men selected for their skill and endur- 
ance. The firemen usually 
taken are those who have 
fired on transatlantic 
liners, and consequently 
are accustomed to keeping 
steam at highest pressure. 
These men are employed 
by the builders, as the 
cost of making the speed 
trial trip is included in 
the contract price of the 
vessel. The shipyard peo- 
ple also provide caterers 
to feed all their men and 
all the government repre- 
sentatives that are on 
board. Recently, there 
were on a battleship dur- 
ing its trial five hundred 
and two men besides the 
members of the trial 
board and their assistants. 
Of these, two hundred and 
seventy-nine were in the 
engineer's department, one 
hundred and two in the 
s t e w a r d's, thirty-eight 
were shipyard and govern- 
ment representatives, and 
the remaining eighty-three 
were foremen, special 
workmen, and the deck 
force. 

The vessel to be tried, 
having on board all the crew, the shipyard officials, 
and the government inspectors of construction, leaves 
the builders' works in ample time to reach Rockland, 
Me., the day before that set for the trial. During the 
run along the coast the builder's people usually have 
the ship make a preliminary canter, to satisfy them- 
selves concerning the vessel, and to make certain that 
the engines are in condition to do the work cut out for 
them. 

The contracts made by the Navy Department with 
shipbuilders for the construction of men-of-war contain 
a principal requirement specifying the average speed 
to be attained by the ship during a speed trial of four 
hours' duration. This has been eighteen. or nineteen 
knots for battleships, and twenty-two knots for arm- 
ored cruisers. The trial is conducted by the builders 
and supervised by a board of naval officers detailed by 
the Navy Department to see that it is carried on ac- 
cording to the contract. Under the old system a speed 
bonus was paid; but nowadays no bonus is paid for 
speed in excess of that called for, though severe 
pecuniary penalties are imposed for failure to meet 
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the speed requirements. This penalty for the newly- 
completed ships has been at the rate of $200,000 per 
knot for the first quarter below the contract speed, 
and at the rate of $400,000 per knot if the speed falls 
more than one quarter knot below that required. It 
will be seen therefore how important it is to the con- 
tractors that the ship should attain the speed specified 
in the contract, and that the government is interested 
in determining what the speed obtained is. If the 
first trial is not satisfactory others may be requir-ed, 
and as these trials are very expensive to the builders 
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Battleship "Minnesota" on Trial Course off Rockland, Maine, Making 18.8 Knots. 



they are naturally very anxious to avoid repetitions. 
It was customary, up' to a short time ago, to conduct 
speed trials along Cape Ann over a measured course 
of forty-four miles marked with buoys at intervals and 
at each end. As shoal water retards the speed of 
large vessels, the Cape Ann was a deep-water course, 
and for that reason it was difficult to keep the buoys 
marking it in position. It had also numerous tidal 
and other currents for which it was necessary to 
allow, as a ship held back or helped by such currents 
showed a different speed from that which would have 
been obtained in still water. It was very recently 
decided to abandon this method of conducting speed 
trials in favor of a new one, known as the "Method by 
Standardized Propeller." Essentially, this consists of 
determining the speed at which the vessel will go for 
a certain average number of revolutions of the pro- 
peller, and then making a four-hour full-speed run in 
the open sea, and ascertaining the speed attained from 
the average number of revolutions of the propellers. 

The first step, that of standardizing the propeller 
or screw, is the most important, as the correctness of 



the final result rests entirely on its accuracy. A meas* 
ured one-mile course has been arranged in the outer- 
harbor of Rockland, Me. Here the depth of water is 
sufficient to insure that there will be no retardation 
due to shoals. The vessel is run over this course in 
two directions at each of several speeds, and the results 
averaged. The reason for this is that any effect oftide 
or wind helps in one direction and retards in the other, 
so that the average is necessary to eliminate errors. 
The time on the course and the number of revolutions 
of the propellers are painstakingly determined for 

each run. The ends of the 
course are marked by 
range poles on shore; and 
when the observers, of 
whom there are three in 
different parts of the ship, 
see these poles in line each 
presses a stop watch, and 
with the same motion 
makes an electrical con- 
tact by means of a ma- 
chine, especially designed 
for the purpose, which 
prints the revolutions of 
the propellers. By having 
the observers in different 
parts of the ship three 
separate observations are 
obtained, and if any one of 
them varies from the other 
two more than three-tenths 
of a second, it is discard- 
ed. The results are re- 
duced to a curve, from 
which it is possible to de- 
termine what speed the 
vessel will make for any 
number of revolutions per 
minute. This applies only 
to the vessel at a given 
displacement. The con- 
tract specifies the dis- 
placement for the speed 
trial; and as a quantity of 
coal and fresh water for the boilers is used during the 
run, this must be compensated for by adding enough 
excess weight to make the average displacement for 
the four hours that required. All the details are work- 
ed out with great accuracy, so that the results may be 
absolutely reliable. 

During the trial trip it is customary to try all the 
auxiliary machinery. The anchor engine is tested by 
hoisting both anchors with the entire chain out — the 
severest possible service that could be required of it; 
the length of an anchor chain being one hundred and 
twenty fathoms, or seven hundred and twenty feet, 
and the weight of two battleship anchors about sixteen 
tons. The steering engine is tested with the vessel at 
full speed by putting the rudder from one side to the 
other, or, as it is called, putting the helm from hard 
over to hard over. If it is strong enough to do that, 
the hardest work a steering engine ever has, in twenty 
seconds, it is considered satisfactory. The Vessel is 
next turned at full speed, and the time taken for a 
turn through three hundred and sixty degrees or a 
complete circle. As a conclusion to these tests of the 
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Battleship "Kansas" on Full Speed Trial. Speed, 18.00 Knots. 
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rudder and steering engine, while the vessel is going 
astern at full speed, the rudder Is brought to the 
various positions from amidships to hard over. This, 
the hardest test of all, if satisfactorily met proves 
that the steering appliances are sufficiently strong in 
their various parts. 

Among the lesser auxiliary machines examined are: 
ventilating blowers and pumps; the electrically-op- 
erated doors, winches, and ammunition hoists, which 
are run under conditions simulating actual service; 
turrets are turned, and in general a complete test of 
all working parts is made. 

Upon arrival of the ves- 
sel at Rockland the build- 
ers' representative, usual- 
ly the president or general 
manager of the company, 
reports to the president of 
the trial board, a rear ad- 
miral in the navy. Early 
the next morning the board 
and its assistants, about 
thirty in number, go to 
the ship and start the first 
day's work, consisting of 
standardizing the propel- 
ler. These runs are made 
over the one-mile course 
inside Rockland harbor. 
Twelve or fifteen runs are 
made in the two directions 
at speeds ranging from 
highest to about two- 
thirds. The three observ- 
ers, members of the board, 
have positions each in elec- 
trical communication with 
the others and with the 
recording apparatus on 
the propeller shaft; also 
each has an assistant who 
records observations, veri- 
fies and forwards them to 
the computer to be arrang- 
ed for final tabulation and 
curve plotting. This last 
must be done promptly, in 
order that it may be 
known whether additional 
runs are necessary to com- 
plete the data. 

In the engine room 
members of the board and 
assistants are detailed to 
observe the speed and per- 
formance of the main en- 
gines, pumps, and other 
auxiliaries, and to take in- 
dicator cards. In the fire 
rooms observations are 
made of the working of the 

boilers, count is kept of the number of bags of coal used, 
temperatures are taken throughout, and the operation 
of the forced draft is noted. After the standardizing 
runs, before the vessel is anchored for the. night, the 
test of the anchor-handling appliances is made; mean- 
while the computers finish compiling the data, and the 
speed curves are laid out. Prom the .curves is deter- 
mined the number of propeller revolutions required 
per minute for the vessel to attain the prescribed 
speed, and the builders know what the engines will 
be called on to do during a four-hour trial. 

At night the fires are cleaned, all the machinery is 
carefully gone over and oiled; the firemen ar.d engi- 
neers are given a good rest with plenty of food, that 
they may be in condition for the next day's hard work. 
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The day of the four-hour trial, if the weather is 
favorable, anchors are weighed early and the ship 
headed for the open sea. The engines are slowly 
worked up, and when all is ready the four-hour, full- 
power speed trial commences. Revolution counters 
register every turn of the propeller shafts on dials, 
and at thirty-minute intervals these are read, and from 
them the average revolutions per minute determined. 
All the working parts are carefully watched and oiled, 
the amount of lubricating oil used during a recent trial 
being about five hundred gallons. If at any time the 





An Elaborately Designed Public Sun Dial. 



number of revolutions is not sufficient or the engines 
show signs of slowing, special efforts are made to 
force them. 

In. the fire rooms the hardest work is done by the 
firemen, who at all hazards keep steam at the highest 
pressure. Bach bag of coal that is opened is tallied by 
the government representatives, to ascertain whether 
an excessive amount of coal is required. Fires are 
usually coaled and raked alternately on a signal which 
sounds automatically every minute, the various fur- 
naces being taken in rotation in order that the opera- 
tion may not take place on too many at once, as that 
would cause a fall of the steam pressure. 

At the end of a four-hour run it is known definitely 
whether or not -the trial has been successful. The 
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shipbuilders' representative is informed of the result 
of the trial by the president of the trial board, and if 
successful he receives the congratulations of everyone. 
On former vessels no further trials were required prior 
to delivery to the government, but in recent battleships 
and cuisers endurance and coal consumption trials of 
twenty-four hours' duration are specified. These are 
intended to determine the ability of tha ship to steam 
at cruising speeds, to give assurance of the adequacy 
of the arrangements for supplying coal to the boilers, 
and in general to obtain a knowledge of the cruising 

capabilities. Upon the com- 
pletion of all tests in con- 
nection with the trial, the 
govern ment representa- 
tives are landed at a con- 
venient port, and the ves- 
sel returns to the ship- 
yard, to be finally com- 
pleted and turned over to 
the government. 

— *» ♦ ■» 

SUN DIALS : HOW THEY ARE 
MADE AND USED. 

BY E. M. DOUGLAS, M. AM. SOC. C. E. 

The general opinion re- 
garding sun dials is that 
they are merely ornamen- 
tal toys. It is the pur- 
pose of this article to 
show that they may be 
not only ornamental but 
extremely useful, that they 
are accurate timepieces 
for ordinary purposes, and 
that they can be easily 
made by any ordinary me- 
chanic. For people living 
in the country, and for 
others who do not have 
frequent opportunities for 
obtaining standard time, 
a sun dial affords a ready 
means whereby clocks 
may be regulated, for 
with a dial of 10 to 15 
inches in diameter, care- 
fully made and placed, 
time can be determined 
with an error less than 5 
minutes. 

In addition to the ordi- 
nary horizontal or vertical 
sun dials, there are a 
great many other varieties 
possible, many of which 
can be classed as mere 
freaks. There are dials 
marked on the outside or 
inside of cylinders, of 
hemispheres or of cones; those for which a reflected 
spot of light serves as a pointer; cannon dials ar- 
ranged to fire a cannon at noon; portable dials; card 
dials; multiple dials with a dozen or more faces all 
supported by one standard; inclined dials; dials in 
shape and size of a finger ring, etc. Before the day 
of cheap watches, "the art of dialing" was taught in 
the schools, and eminent men of science thought it not 
beneath their dignity to design new varieties. There 
are authentic records of carefully constructed sun 
dials having been in use more than two thousand 
years ago, and it is likely that crude forms were in 
use more than a thousand years earlier. 

The two kinds of dials most commonly seen and 
most generally useful are the horizontal and the verti- 



Vertical Dial, Facing S. W., Bowdoiu 
College^ Brunswick, Me. 




Sun Dial in Zoological Park, 
Washington, D. C. 






Two Views of a Memorial Sun Dial at Washington, D. C. The Upright Cross by the Length of Its 

Shadow Shows Holy Days. 

BUN DIALS: HOW THIT ABB KADI AND USBD. 



A Sun Dial which at Noon Fires a Cannon, the Sun's 
Rays Being Focused on the Touchhole Through a Lens. 
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cal. The latter kind is usually attached to the south 
front of a building — sometimes on a corner. The sim- 
plest and best form is the horizontal dial, and this is 
the kind that will first be described. 

To design a sun dial, the latitude of its location 
must be known, with an error which should not ex- 
ceed a quarter degree; This can be ascertained in 
many ways; instrumentally, by measuring an altitude 
of the north star, using for the purpose a transit or 
sextant. It can be scaled off from any good large- 
sized map, such as those published by various branches 
of the government, the General Land Office, the Post 
Office Department, the Geological Survey, etc., or an 
inquiry addressed to the Washington office of the 
Geological Survey or the Coast Survey will doubtless 
bring a reply giving both the latitude and longitude 
of any particular place. 

Before attempting to construct a dial, it is well to 
make a full-sized sketch of it on paper, and the ac- 
companying tables will enable any one to do so, with- 
out other instruments than a pair of compasses and a 
foot rule or scale; if an inch scale divided decimally 
is not obtainable, the thirty-second of an inch nearest 
the tabular value may be used without materially af- 
fecting the results. 

For a horizontal sun dial the angle at the foot of the 
gnomon equals the latitude of the place; this angle 
may be laid off as follows: 



TABLE 1. — HEIGHT OF STILE IN INCHES FOB A 5-INCH BASE FOB 
VARIOUS LATITUDES. 



TABLE 2.— HOUR ANGLES FOR A HORIZONTAL SUN DIAL AND CHORDS IN INCHES FOR A TEN-INCH CIRCLE. 



Latitude. 


XII-30 
XI-30 

Deg. Min. 

3 11 

0.88 


I 
XI 


1-30. 
X-30 


II 
X 


11-30 
IX-30 


III 
IX 


111-30 
VIII-30 


I1II 

VIII 


IIIt-30 

VI 1-30 


V 

VII 

Deg. Min. 
57 37 

4.82 

61 49 
5.14 


V-30 
VI-30 


VI 


Degrees. 
35 


Deg. Min. 

6 38 
0.56 

7 38 
0.66 


Deg. Min. 
9 56 

o.sr 


Deg. Min. 

13 43 

1.19 


Deg. Min. 

18 03 

1.57 


Deg. Min. 

38 55 

1.99 


Deg. Min. 

28 51' 

. 2.49 


Deg. Min. 

36 13 

3.11 

40 54 
3.49 


Deg. Min. 

45 35 

3.87 


Deg. Min. 

72 42 

5.93 

75 15 
6.10 


Deg. Min. 
90 00 

7.07 


30 


3 46 
0.33 


11 43 
1.02 


16 6 

1.40 


31 00 
1.83 . 


36 34 
2.30 


33 06 
8.85 


50 82 
4.86 

54 10 
4.55 


90 00 
7.07 


35 


4 19 
0.38 


8 44 
0.76 


13 23 
1.16 


18 17 
1.59 


23 45 
3.06 


39 50 

3.57 


36 47 
3.16 


44 49 
3.81 

48 04 
4.07 


64 58 
5.37 


77 05 
6.23 

78 86 
6.38 


90 00 

7.07 


40 


4 50 
0.48 


9 46 
0.85 


14 55 1 80 22 
1.30 | 1.77 


86 16 
2.87 


33 44 
3.88 


39 58 
3.43 


57 13 
4.79 


67 22 
5.55 


90 00 
7.07 


45 


5 19 
0.46 


10 44 
0.94 


16 19 1 22 12 
1.42 j 1.93 


28 29 
2.48 


35 16 
3.Q3 

37 27 
3.21 

39 30 
3.37 


43 40 
3.64 


50 43 
4.29 


59 39 
4.97 


69 15 
5.68 


79 88 
6.39 


90 00 

7.07 


50 


5 45 
0.50 


11 36 

1.01 


17 36 
1.53 


23 51 
306 

85 16 
2.19 


30 27 
2.68 


44 57 
3.83 

46 53 
3.98 

48 38 
4.10 


53 00 
4.46 


61 36 
5.12 


70 43 
5.79 


80 88 
6.46 


90 00 ' 
7.07 


55 


6 09 
0.54 

6 30 
0.57 


12 23 

1.08 


18 45 
1.63 


32 09 
2.77 


54 50 
460 


63 11 
5.24 


71 53 
5.87 


80 53 
6.49 


90 00 
7.07 


60 


13 04 
1.14 


19 44 

1.71 


36 34 
3.30 


33 36 
2.89 


40 54 
3.49 


56 19 
4.73 


64 36 
5.34 


72 48 
5.93 


81 33 
6.53 


90 00 
7.07 



hence for 1 deg. it is 0.05 inch and for 54 min. (5/6 
degree), 0.04; therefore, for 38 deg. 54 min. it will be 
2.57 + 3 X 0.05 + 0.04 = 2.76 inches. In the same 
manner other hour or half-hour points may be located 
on the semi-circles having a and a' as centers. The V 
A. M. mark and the VII P. M. mark are the same dis- 



Lat. 



Deg. 
35 . 



Lat. 



Deg. 



2.33 44 4 83 

2.44 46 5 18 

38 2 66 48 5 55 

30 2.89 50 5 96 

32 3.12 52 6.40 

34 3.37 54 6 88 

36 3 63 56 7 41 

38 3 91 58 8.00 

40 4.20 60 8.66 

42 4.50, 



To plot the gnomon or stile: Draw the line ad 

(Pig. 2) 5 inches in length, and at one end erect a 
perpendicular d e, the height of which is found from 
Table 1, direct, or by interpolation when necessary, 
for the given latitude. For example, latitude 38 deg. 54 
min. (Washington, D. C), the height is 5/6 of a de- 
gree greater than for 38 deg. The difference between 
the tabular value for 38 deg. and 40 deg. is 0.29 inch, 
or say 0.15 inch for 1 deg. or 0.12 for 5/6 degree, 3.91 
+ 0.12 = 4.03, the height required. Connect the points 
a and e. The angle dae — 38 deg. 54 min., and is the 
correct angle for a stile 
at the given latitude. 
The sides ad and ae 
may then be extended 
or cut short, and the 
back of the stile made 
of any shape desired. 
The length of the shad- 
ow line af should be 
about three-fourths the 

diameter of the pro- 
posed dial. 

To lay out the hour 
circle: Draw the paral- 
lel lines ah, a'b', repre- 
senting the base of the 

stile in length and 
thickness (for ordinary 

metal stiles this should 
be from % to % of an 

inch). With the points 
a a' as centers and with 

a radius of 5 inches de- 
scribe semi-circles, as 

shown. Where these 

intersect the lines ab, 

a'b' (extended if need 

be) will be the XII 

o'clock points. A line 

at right angles to the 

base of the stile through 

the points a a' will be 

the VI o'clock line. In- 
termediate hour and 

half-hour lines can be 

located by laying off the 

chord distances from 

Table 2 for the given 

latitude, to the right or 

left from the XII o'clock 

points B and B'. For 

example, latitude 38 

deg. 54 min. and IX A. 

M. or III P. M., the 

tabular value for 35 

deg. is 2.57 inches, for 

40 deg. it is 2.82 inches, 

difference 0.25 in c h , 




Detail : Gnomon of Fig. 1. 




1.— Dial Plate of Sun Dial in Washington Zoological Park. 
SUN DIALS: HOW THEY ARE MADE AND USED. 



tance from the VI mark as the VII A. M. and V P. M. 
points. Having fixed the positions for the half hours, 
the V4 hour and the 5 or 10 minute marks may be 
computed or spaced in by eye. Lines joining each of 
the hour or minute marks with the center a or a' will 
give the hour or time lines. 

If a good protractor is available, the hour and half- 
hour points can be found by laying off the angles taken 
from the table for the given latitude from the points 
a and a' as centers, remembering that the angle to the 
XII point is deg. and to the VI point 90 deg. If it 
is desired to make the sketch on a larger or smaller 
scale, the radius of the semi-circles and the chord dis- 
tances should be changed in the same proportion, but 
the angles between the base of the stile and the var- 
ious hour lines must not be changed, whatever the 
shape of the dial plate may be. Since the houp lines 
are closer together near the XII points than near the 
VI, it is customary to extend the former to a circum- 
ference of some other circle the center c of which is 
midway between the lines ab and a'b'; the distance ac 
may be about 1/5 the diameter of the proposed dial. 
The outside of the dial plate may be of any fanci- 
ful design, provided that the hour points always fall 
on a radius or extended radius of the circle first 
drawn. 

If tables of circular functions are available, the hour 
angles and chords may be computed by these formulas. 
For a horizontal dial: 

(1) Tan. of hour angle desired = sine of lat. X tan. 
(hour number X 15 deg.), the last term being the hour 
angle of the sun for the given time. 15 deg. for I 
o'clock or XI, 30 deg. for II or X, etc. For a vertical 

dial: The angle at the 
foot of the stile = 90 
deg. — lat. of the place 
= co lat. 

(2) Tan. of hour an- 
gle = cosine lat. X tan. 
(hour number X 15 
deg.). 

(3) The chord for 
any angle = 2 X sine 
of % the angle. 

In order to have the 
directions for the con- 
struction of sun dials 
complete for all normal 
varieties, it will be 
necessary to give the 
formulas for laying out 
dials on vertical planes 
which are not at right 
angles to the meridian; 
and since an example 
will best explain the 
formulas, let it be re- 
quired to construct a 
Vertical dial on a build- 
ing in lat. 38 deg. 54 
min. whose front faces 
40 deg. west of south. 
The angle 40 deg. is 
called the declination, 
and it is always to be 
measured from the 
south, either toward 
the east or west. There 
are three quantities to 
toe determined — the an- 
gle at the foot of the 
gnomon or stile (b a e. 
Fig. 2), the position of 
the base of the stile 
(called the sub-stile) 
among the hour lines, 
and the angular dis- 
tance on the plane be- 
tween the substile and 
each hour line. A slight 
consideration of, tlJQ 
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conditions will make it evident that for a plane facing 
eastward the position of the stile will be among the 
morning hours and for one facing westward among the 
afternoon hours, for the stile could not be placed in 
any other position where its sloping side would still 
point to the north pole; also that for all dials the XII 
o'clock line will lie in a vertical north and south plane. 

To find the angle at the foot of stile, being the 
height of stile above the plane: 

(4) Sine of required angle = cos. lat. X cos. de- 
clination. 

For the given lat. 38 deg. 54 min., and the declina- 
tion 40 deg. 

Log. cos. lat. = 9.89112 

Log. cos. dec. = 9.88425 



9.77537 = log. sine 36 deg. 36 min. 

Difference of longitude, or equatorial value of de- 
clination, being the equatorial value of the angle be- 
tween sub-stile and the XII o'clock hour line. 

(5) Cot. angle required = sine lat. X cot. dec. 

Log. sin. lat. = 9.79793 

Log. cot. dec. = 0.07619 



9.87412 = log. cot. 53 deg. 11 min. 

Angular distance on the given plane between sub- 
stile and the XII o'clock line, being the angle from 
(5) reduced to the plane of the dial. 

(6) Tan. angle required = sine angle from (4) X 
Ian. angle from (5). 

Log. sine (4) 36 deg. 36 min. = 9.77537 

Log. tan. (5) 53 deg. 11 min. = 0.12578 



times made of stone also, but is much better if made 
of cast bronze or brass. 

A more elaborate design is that shown in an illus- 
tration and in outline in Fig. 1, which is from a very 
fine sun dial in the Zoological Park at Washington, 
D. C. Such as this can be made by a skilled work- 
man only, but as its design will doubtless offer useful 
suggestions for others less elaborate, a brief descrip- 
tion may be of interest. 

Fig. 1 shows the general design of the dial plate 
and stile. The two dotted parallel lines between the 
& and N represent the base of the stile, which has 
parallel sides and is % inch thick. The stile is at- 
tached to the plate by screws from underneath, extra 
firmness being given, by a circular hub at the center; 
the plate is of bronze % inch thick and 18 inches in 
diameter, with hand-engraved letters and figures; the 
motto is in Latin. The translation of the motto is 



TABLE 3. — CORRECTIONS IN MINUTES TO CHANGE SUN TIME TO LOCAL 

MEAN TIME. ADD THOSE MARKED + , SUBTRACT THOSE 

MARKED* — , PROM SUN DIAL TIME. 



Day of Month 

January 

February 

March 

April .... 

May 

June 

July 

August 

September 

October 

November — . 

December 



9.90115 = log. tan. 
38° 32'. 
The angle to any other even hour may be found by 
subtracting or adding multiples of 15 deg. to the lon- 
gitude value from (5) and using the resulting angles 
in equation (6) in place of the angle from (5). The 
sub-stile was found from (5) to be 53 deg. 11 min. 
from the XII o'clock line. This arc reduced to hours 
by dividing by 15 gives three full hours with 8 deg. 

II min. remainder (53 deg. 11' min. -f- (3 X 15 = 45) = 
8 deg. 11 min.). This fixes its position between the 

III and IIII o'clock lines, as the plane faces westward. 
Subtract 15 deg. from 53 deg. 11 min. and substitute 

the tan. of the remainder (38 deg. 11 min.) for tan. 

from (5) in formula (6). 

Log. sine (4) =9.77537 

Log. tan. 38 deg. 11 min. = 9.89567 



9.67104 = log. tan. 25 deg. 
07 min. = the angle between sub-stile and the I o'clock 
line. In like manner by continued subtraction of 15 
deg., other afternoon hour lines may be found. The 
equatorial angle for III will be 8 deg. 11 min.; for 
IIII it will be 60 deg. — 53 deg. 11 min. = 6 deg. 49 
min. By adding 15 deg. or multiples of it to 53 deg. 
11 min. the morning hours may be computed. Frac- 
tions of hours may be determined in the same manner. 
If it be desired to plot the hour lines by chords, they 
may be found for the various angles by (3). If the 
stile has an appreciable thickness, the hour lines on 
either side must radiate from centers whose distance 
apart equals its thickness. 

Numerous methods have been devised for finding 
the position of the hour lines graphically, but all re- 
quire more skill in drafting than the methods here 
given. Some of the graphic methods are described 
in Ferguson's lectures on astronomy (1840) ; the 
"Book of Sun Dials," by Mrs. Alfred Gatty, 1900; the 
"Cyclopaedia Americana," subject Dialing; or in the 
quaint old book on dialing by William Leybourn, pub- 
lished in England in 1682. In the latter book sun 
dials are classified into fifteen general varieties, and 
instructions are given for laying out dials of a great 
many kinds. The descriptions although somewhat 
difficult to understand are in considerable detail for 
both graphic and trigonometric methods; from the 
principles as set forth in this book nearly all the 
foregoing formulas are derived. 

So much for the designing; the construction will 
necessarily depend on the abilities and facilities of 
the builder. 

The simplest and easiest dial to construct will be 
of wood, probably square in outline, having the hour 
marks painted or outlined with small nails. Such a 
simple affair, the product of a half hour's work by 
the writer, fastened to a front fence proved a source 
of daily interest to passers-by for several years. A 
more substantial dial may be built by an amateur, 
of small bowlders laid up in cement, with a cement 
top and brass stile, the hour marks cut into the 
cement with a knife as it hardens. A square bar of 
brass or bronze, suitably bent for setting in the ce- 
ment, can be used for the stile if nothing better is 
available. Other material suggested which may be 
used for the base are bronze, aluminium, brass, mar- 
ble, slate, or some other stone. The hour marks for 
stone dials may be cut in, or made of pieces of sheet 
metal cut to shape and riveted on. The stile is some- 
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given in Fig. 1. The Watch Faster Watch Slower 
diagram is Table 3 in graphic form, with a gradu- 
ation for each day of the year. The blank space 
nea" south end contains scroll work and the name of 
the English maker; the dial rests on a cut-stone 
pedestal. The open space near south part of the dial 
is taken up in another .Washington sun dial by an 
engraved copy of a table somewhat similar to Table 
3. This for general use will probably be better under- 
stood than the graduated circle. 

When placing a horizontal or vertical dial in posi- 
tion, considerable care should be taken to make the 
hour circle truly horizontal or vertical as the case 
may be, and to place the plane of the gnomon at 
right angles to the dial face. The XII o'clock line for 
all dials must lie in a vertical north and south plane, 
and for all dials the sloping side of the stile (the 
shadow line) must point as nearly as possible toward 
the north pole. An ordinary carpenter's level is suffi- 
ciently accurate for plumbing the dial plate, and if 
the magnetic declination be known, a compass needle 
will enable one to properly orient the stile. 

When the north star is visible from the point se- 
lected for the, dial, suspend a plumb line 8 or 10 feet 
to the north, and in line between the selected point 
and the north star when on the meridian, i. e., when 
the double star in handle of the Dipper is vertically 
over or under it; then fix the sloping side of the 
stile so as to point to the plumb line, and it will be 
in proper position. 

A simpler but less accurate method is this: Orient 
the dial as nearly as may be by eye. Compare the 
dial readings and the time by a good clock set at 
standard time at say 9 A. M., noon, and 3 P. M. The 
dial time and clock time should agree after the latter 
has been corrected for equation of time (Table 3) 
and for difference between standard and local time. 
If they do not agree, change the position of the dial 
and compare again another day. 

It is well known that sun time and clock time (gen- 
erally called mean time) seldom agree; the difference 
between them is more than 16 minutes on November 
1 and nearly 14 minutes on February 1. In November 
the clock is slower, while in February it is the sun 
that is slow. Four times a year, namely, April 16, 
June 15, September 2, and December 25, the differ- 
ence between mean and apparent time is zero; on 
those dates the readings on a sun dial need no cor- 
rection. 

Table 3 gives the corrections for selected dates; for 
others not given the correction may be found by 
interpolation with an error not exceeding a minute at 
any time. The corrections marked + correspond with 
those in Fig. 1 marked Watch Faster. It is advisable 
to have thig table or a modified form of it engraved- 
on the face of every sun dial that makes a pretense 
to accuracy. 

To reduce dial readings to standard (railroad) time 
still another correction must be made, which is con- 
stant for each given locality. Standard time in the 
United States is the correct time for longitudes 75 
deg., 90 deg., 105 deg., or 120 deg. west from Green- 
wich, corresponding with the time in use in New 
York, Chicago, Denver, and San Francisco respectively. 
The distance in degrees of longitude that the dial is 
east or west of the nearest of the meridians must be 
ascertained; divide this distance in degrees, reduced 
to minutes and seconds, by 15, and the quotient will 



be the correction in minutes and seconds of time. If 
the dial be west of the meridian chosen, then the 
watch is faster. Table 3 may if desired include this 
correction, by making each tabular value faster by 
the amount of the correction when the dial is west 
of the standard meridian and the opposite for dial 
east. For example, Washington, D. C, is longitude 
77 deg., hence standard time is 2 deg. (or 120 min.) -=- 
15 = 8 minutes faster than mean time for all dates. 

Another method of allowing for this correction is 
to shift all the hour marks on the dial plate by an 
amount equal to the difference between standard and 
local time. Thus for Washington each of the hour 
marks would be moved forward an amount equal to 
nearly two. of the 5-minute spaces. The XII o'clock 
mark would then fall slightly to the west of the nor- 
mal position, and would be out of the vertical plane 
of the dial. 

Sun dials are sometimes used as ornamental fea- 
tures on public buildings, and if public officers real- 
ized the interest which such features arouse, there 
would be many more thus used than there are now. 
For public parks sun dials that will be both useful 
and instructive can be designed. These may show the 
time at each hour or minute for distant cities, or the 
direction and distances to those near by; the signs 
of the Zodiac; the latitude, longitude, and elevation 
above sea level, etc. One beautiful dial in Washington 
has besides the hour marks an erect cross, which by 
its shadows at different times of the year indicates 
closely the times of the various feast or fast days. 

It is believed that no single object that can be 
secured at small cost will afford the lasting interest 
of a sun dial; and during the long winter evenings, 
what pleasanter pastime can an amateur mechanic find 
than in constructing such a counter of time, that may 
be a source of pleasure to himself and friends for 
years that follow. 

All well-designed sun dials have mottoes of one kind 
or another, and the builder may by adding to his 
work one of suitable selection, give a lasting expres- 
sion of good will to others; of the many such selec- 
tions none seems happier than: 

"Let others tell of storms and showers, 
I'll only count your sunny hours." 



Official meteorological Summary, New- York, N. Y ., 
may, 1908. 

Atmospheric pressure: Highest, 30.27; lowest, 29.45; 
mean, 29.94. Temperature: Highest, 86; date, 27th; 
lowest, 40; date, 3d; mean of warmest day, 78; date, 
27th; coolest day, 48; date, 7th; mean of maximum 
for the month, 69.1; mean of minimum, 53.5; absolute 
mean, 61.3; normal, 59.8; excess compared with mean 
of 38 years, +1.5. Warmest mean temperature of 
May, 65, in 1880. Coldest mean, 54, in 1882. Abso- 
lute maximum and minimum for this month for 38 
years, 95 and 34. Average daily excess since January 
1, +1.3. Precipitation: 9.10; greatest in 24 hours, 
4.17; date, 7th and 8th; average of this month for 38 
years, 3.33. Excess, +5.77. Accumulated excess since 
January 1, +4.03. Previous greatest May precipita- 
tion, 7.01, in 1901; least, 0.33, in 1903. Wind: Pre- 
vailing direction, N.E.; total movement, 9,353 miles; 
average hourly velocity, 12.6 miles; maximum velocity, 
50 miles per hour. Weather: Clear days, 7; partly 
cloudy, 10; cloudy, 14; on which 0.01 inch or more of 
precipitation occurred, 12. Hail, 2d; fog, dense, 20th, 
22d, 23d, 24th, 26th, 29th; thunderstorms, 14th, 22d, 
26th. Mean temperature of the past spring, 51.08; 
normal, 48.7. Precipitation of the past spring, 13.07; 
normal, 10.69. 

«•» « m > ■» ' — 

Automobiles for Viticulture. 

Automobiles for agricultural purposes are attracting 
considerable attention in Europe at the present time. 
So widespread has interest in this subject become, that 
there will be held at Palermo, Italy, this fall a com- 
petition for motor machinery for viticulture. The best 
machine of this class will be awarded a diploma and 
a $2,000 cash prize, and two such machines will be pur- 
chased. A second prize of $600 and a gold medal will 
also be given. Applications must be sent to the Min- 
ister of Agriculture at Rome before August 15, and 
the machines must be at Palermo by October 16. 



The German Empire has nearly 35,000,000 acres of 
forest, of which 31.9 per cent belongs to the State, 1.8 
per cent to the Crown, 16.1 per cent to communities, 
46.5 per cent to private persons, 1.6 per cent to cor- 
porations, and the remainder to institutions and asso- 
ciations. There is a little over three-fifths of an acre 
of forest for each citizen, and though 53 cubic feet of 
wood to the acre is produced in a year, wood imports 
have increasingly exceeded wood exports for over 
forty years, and 300,000,000 cubic feet, valued at $80,- 
000,000, or over one-sixth of the home consumption, is 
now imported each year. Germany's drains on foreign 
countries are in the following order: Austria-Hungary, 
19,750,000 tons; Russia and Finland, 18,000,000 tons; 
Sweden, 508,000 tons; the United States, 36,000 tons; 
Norway, 49,000 tons. 
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TOWING TANK AT THE TTNIVEBSITY OF MICHIGAN. 

BY DAT ALLEN WILLEY. 

One of the most interesting departments of the 
University of Michigan is that devoted to marine en- 
gineering and seamanship. As the Great Lakes offer 
a vocation to young men qualified as shipbuilders 
and navigators, the department in question embraces 
a course which not only includes theory but equip- 
ment, by which the students are given a series of 
valuable object lessons in the acquirement of their 
chosen vocation. The department includes an experi- 
mental ship tank and apparatus, for the pur- 
pose of showing clearly the proper lines of a 
vessel which is intended to attain a certain 
maximum speed at the expenditure of a given 
horse-power. Consequently, the tank, which 
was designed and constructed under the super- 
vision of Prof. Herbert C. Sailer of the De- 
partment of Marine Engineering, is utilized 
largely to perform experiments upon various 
forms of ship models, and to determine the 
resistance to motion of these forms at all 
speeds. 

The tank itself is 300 feet long, 22 feet wide, 
and 10 feet deep. This length is the least that 
can be used in order to allow time for starting, 
obtaining uniform speed, and stopping. The 
breadth and depth are necessary, so that the 
effect of the sides and bottom will not have 
any material influence upon the resistance of 
the model. Spanning the tank is a traveling 
truck, which runs on rails on either side of 
the tank. This truck is driven by a 25-horse- 
power motor, which can be so regulated as to 
give speeds to the truck varying from about 
10 feet per minute to 800 feet per minute. It 
is essential that the speed of the truck should 
be uniform at any speed between these limits, 
so that the resistance of the model may be 
determined accurately at any speed. The mod- 
els are run at a series of different speeds and 
thus a curve of resistance in terms of speed 
obtained. In order that the speed may be uni- 
form and not affected by changes of load in 
the power house, a special motor generator set 
has been installed upon the truck. The current from 
the power house is taken to this set by trolleys, and 
converted as required. _The connections are such that 
if any fluctuation takes place upon the line, this is 
compensated for in the installation, and the speed of 
the driving motor remains unaffected. The speed is 
regulated by a controller with five main stops, and 
between each stop an auxiliary rheostat with fifty 
stops may be thrown in, so that between the limits 
given above, two hundred and fifty different speeds 
may be obtained. The driving motor is also fitted 
with a high and low speed gear and switchboard, and 
connections mounted on the truck. 

On the forward end of the truck is the dynamome- 
ter, through which the models are towed. This con- 
sists essentially of a vertical bar mounted on emery 
supports. Instead of the usual knife edge a thin 
piece of spring steel is used, with about one-sixteenth 
of an inch between the supports. Parallel rods are 
introduced, so that both the pull upon the spring 
and model are in a horizontal direction. The model is 
attached to the lower end of the dynamometer, and 
its resistance taken up by the spring. The amount of 
extension of the spring is registered upon a revolving 
drum, which is driven from the main shaft of the 
truck. Upon this drum are two electric pens, one of 
which is connected to a clock and registers every half- 
second, the 
other is con- 
n e c t e d with 
contacts along 
the side of the 
tank and regis- 
ters every ten 
feet. Thus the 
time and dis- 
tance and 
hence speed 
are determin- 
ed. Two other 
pens register 
the amount 
that the model 
rises or falls 
at the bow or 
stern when 
moving at dif- 
ferent speeds. 

The sub- 
stance of which 
the models are 
made is paraf- 
fin wax with a 
mixture of 
beeswax. This 
material may 
be melted at a 



low temperature and cast without difficulty; it is also 
easily cut, planed, or scraped. It furnishes a uniform 
surface for all models, and when a model is not re- 
quired for further experimenting, it may be broken 
up and used for another of a different type. Before 
casting a model a mold is first prepared. This mold 
is made in ordinary modeling clay. Sections of the 
vessel at different points in its length are first cut out 
of wood, about one-quarter of an inch larger than the 
actual size required. These are placed in the bed, and 
the clay molded and kneaded in until it conforms to the 




Machine for Catting Models to Their Correct Proportions 

- proper shape. As the models have to be cast hollow, 
a core is next made. The forms as above are cut out 
so as to allow a thickness of paraffin wax of about one 
and one-half inches. These forms are then connected 
by thin wooden strips and covered with canvas, so that 
the core forms as it were a canvas canoe, which is 
suspended inside the clay mold. The paraffin wax is 
then melted in a tank provided with a steam coil, and 
the mold poured. While cooling, considerable contrac- 
tion occurs, so that small quantities of melted wax 
must be added continually. While the wax is being 
poured, water is introduced into the inside of the 
core, in order to overcome its tendency to float and 
also to aid in cooling. When cooled the core is with- 
drawn, and the model floated from its bed by introduc- 
ing water be- 
tween the 
walls of the 
mold and the 
model. The 
model is now 
in its rough 
state, and 
ready to be 
cut to the 
correct form. 
It is next 




General View of Model-Cutting Machine and Experimental Tank. 
TOWING TANK AT THE UNIVERSITY OP MICHIGAN. 



placed in the cutting machine. This "consists primarily 
of two tables, on one of which is placed the model, 
and on the other the drawing of the lines which it is 
desired to reproduce. These two tables move together 
and are driven by a motor; the motion of the driving 
table is, however, usually about one-half as fast as 
that of the model table, but this ratio can be varied 
by introducing change gears. The object of this is so 
that the drawings do not have to be made unneces- 
sarily large. In the middle of the machine is a cross 
piece, upon which are two traveling heads, which 
move together inward or outward, and are 
-. operated by a right- and left-handed screw. 

These heads carry two vertical hollow spindles, 
which have a screw thread cut on the outside. 
By means of a worm gear these may be raised 
or lowered to any desired extent, the amount 
of the vertical movement being measured by a 
scale and vernier upon one of them. Inside 
each spindle is a shaft, which is driven by a 
vertical motor on the top, and to the bottom of 
which is attached a two-bladed cutter. As the 
in and out motion of the cutters must corre- 
spond with the breadth upon the drawing at 
various points, the motion of the cutters is 
transferred to the drawing by means of a 
pantograph. One end of the pantograph is 
attached to one of the cutters, and the other 
movable _ or center part to a bar, which is 
carried over to the drawing, and on the end 
of which is a pointer. If for example the 
drawing is one-half the size of the model, the 
arms of the pantograph are set in this ratio. 
When, therefore, the screw which operates the 
heads carrying the cutters is revolved, the cut- 
ters move in or out a certain amount, and the 
pointer on the drawing one-half this amount. 
As, however, the points of the cutters describe 
circles, the pointer is also a circle, but of one- 
half the radius of the cutter circle. 

Prom one drawing it is thus possible to cut 
any number of models of the same form, but 
varying in ratio of beam or draft to length. 
If a broader or narrower model is desired, all 
that has to be done is to alter the fulcrum of 
the pantograph, and the relative motions of the cutter 
and pointer on the drawing are altered accordingly. 
If it is desired to change the ratio of draft to length, 
the amount by which the vertical motion of the cut- 
ters is changed for each waterline may be correspond- 
ingly increased or decreased. 

When the model is ready to be finished, it is placed 
upside down upon its table, carefully centered and 
clamped down; the drawing is also placed upon its 
table, and the center line adjusted. The cutters are 
now run up to the bottom of the model, and moved 
in so that they nearly touch. They are then put into 
motion, as is also the table, and the base line or top 
of keel cut from one end to the other. The cutters are 
now lowered to a depth corresponding to the first 

waterline as 
shown on the 
drawing. The 
cutting is usu- 
ally started 
from amid- 
ships, and 
worked both 
ways toward 
the ends. The 
operator now 
runs in the 
cutters until 
the pointer is 
exactly upon 
the line requir- 
ed, and starts 
the two tables 
moving. By op- 
e r a t i n g the 
handle on the 
right- and left- 
handed screw, 
the cutters are 
gradually 
brought togeth- 
er and their 
motion trans- 
ferred to the 
pointer. He 
must so regu- 
late this mo- 
tion that the pointer remains tangent to the line he desires to 
follow, while the drawing moves along. In this way the cutters are 
made to follow exactly any desired line. When one line has been 
cut they are lowered to the next, and so on until all the lines 
have been cut. 

When this part of the work is finished, the model has a series of 
longitudinal grooves as shown in the photograph, which represent 
the correct shape of the various waterlines. It is now taken to 
the finishing table, and the superfluous material between the 
grooves removed until the grooves have almost disappeared. It 
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is finally finished with a scraper, and when the 
grooves have disappeared and the surface is fair, it 
receives a final burnishing. The position of the de- 
sired load or any other waterline is now marked upon 
it at different points, and check measurements are 
taken to see if the model is correct to the drawings. 
It is then carefully weighed and placed in the tank. 
The amount of ballast, which consists of shot bags, 
necessary to bring the model down to the desired 
load line, is also calculated and weighed out and put 
in place. 
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A MACHINE FOB BURNING WEEDS ALONG RAILROADS. 

BY J. MATNE BALTIMORE. 

The problem of keeping railroad lines free from' 
weeds during the spring and sum- 
mer months has always been a diffi- 
cult one in the West. More than a 
year ago the operating officials of 
the Union Pacific, finding that 
weeds proved to be a very expensive 
annoyance, set about to produce 
some economical means, of destroy- 
ing them. Many suggestions were 
offered, such as that of cutting 
the weeds off by machinery, and 
sprinkling the roadbed with a satu- 
rated solution of salt and water. 
After much experimenting the weed 
burner illustrated herewith was 
evolved. 

This machine consists of a car 
propelled by a gasoline engine. The 
engine is also used to force air and 
gasoline to a set of burners at the 
back of the car. The gasoline is 
burned under forced draft close to 
the ground, and develops sufficient 
heat to kill the weeds. The burn- 
ers are arranged in three sections, 
the center section extending a lit- 
tle beyond the rail, and the side 

Sections being hinged to the center section, so that 
they may be lifted out of the way of obstructions, 
such as cattle guards and the like, along the right of 
way. The side wings can also be set at an angle, in 
order to get the burners close to the ground on any 
kind of grading. With these sections fully extended, 
a strip 12 feet wide is burned, or about 3 feet on each 
side of the rail. 

The propelling mechanism is provided with a two- 
speed, gear; the slow speed, used while burning the 
weeds, drives the machine at from 3 to 4 miles per 
hour, while the high speed, used in going to and from 
the work, runs the machine at a speed of from 12 to 
15 miles per hour. The car carries a number of tanks 
of gasoline, in which there is a supply sufficient for a 
day's run on the road. 

It has been found advisable in practice to make 
the first burning early in the year, when the weeds 
have reached a height of from 6 to 8 inches. Then 
going over it again a few weeks later, when the weeds 
have dried somewhat, they are entirely destroyed, root 
and branch. It is sometimes necessary to repeat the 
performance three months later. The machine is cap- 
able of burning some 20 to 25 miles a day. Three 
men are required to handle the car, which is run 
under orders as a regular train. When the weeds 
are cut by hand, it requires approximately 16 men 
to cut one mile of 
track per day, hence 
the machine does 
the total work of 
about 300 men. 
■ •-»-• 

Although electric- 
ity generated by 
hydraulic power is 
daily increasing as 
the motive power 
in Spain, says a 
consular report, the 
increase of mechan- 
ical — steam or gas- 
power as an auxili- 
ary is as great or 
greater than before. 

Owing to the 
climatic conditions 
of Spain, water pow- 
er varies greatly in 
summer and winter, 
and there is a choice 
of evils — either of 
seeing a great deal 
of power run to 
waste in winter or 
of using that power 
in winter and sup- 
plementing it in 
summer by gas or 
steam. 



BEHOVING TEE GRAND CENTBAL TBAIN SHED 
NEW YOBK. 

It will be remembered that one of the most im- 
portant features of the electrification of the suburban 
zone of the New York Central & Hudson River Rail- 
road Company's system in the vicinity of New York 
is the removal of the present Grand Central station, 
and its reconstruction on. a much larger and more con- 
venient plan. 

In planning this work, it was recognized that it 
would have to be carried through without any inter- 
ference with the present passenger traffic. The orig- 
inal plan was to excavate the easterly portion of the 
yard, build the new east side station, and transfer the 
traffic thereto while the work of removing the old train 




A MACHINE FOB DESTBOYING WEEDS ALONG BAILBOADS. 

shed was being carried on. The rapid increase in 
traffic, however, and the rate of progress of the ex- 
cavation, necessitated a change in this plan; and it 
was decided in the autumn of 1907 to remote the shed, 
while the through passenger trains of the New York 
Central and the through and local trains of the New 
Haven continued to use the old station. 

Now, since the train shed is about 600 feet in length, 
with a span of 200 feet 1 inch, and its clear height 
from platform to under side of arches is 85 feet, it will 
be understood that the removal of this great structure, 
without any interference with the incoming and out- 
going trains and their passengers, constitutes a task 
of no little difficulty. The weight of the train shed 
being carried on trussed arches, which, when cut 
apart for taking down, must at once lose their stabil- 
ity, it became necessary to provide some system of 
support which could carry the weight of the arches 
during their removal. 

To accomplish this and protect the trains and pas- 
sengers beneath from falling material, the engineers 
designed a huge timber traveler, with its outline con- 
forming to the curve of the arch of the train shed 
spanning all of the station platforms. It is provided 
with heavy floors extending the entire width of the 
shed. The traveler, which, when it is. carrying the 
weight of two of the train-shed trusses, weighs about 



1,000 tons, stands upon five longitudinal bents located 
on about the center lines of the five intermediate 
platforms. Each bent consisting of four legs properly 
braced rests upon 12 x 14 longitudinal timbers, to which 
are bolted under each leg two-wheeled, double-flange 
trolleys, which run. upon longitudinal 100-pound rails 
laid upon a system of heavy transverse ties covering the 
whole width of each platform. The* traveler is 65 feet 
long by 200 feet wide and contains 370,000 feet of lum- 
ber, 65 tons of bolts and washers, and 33 tons of plates 
and castings. It is provided with six platforms, three 
on each side, upon each of which is a derrick for 
handling the material as it is dismantled. The inner 
face of the traveler is boarded over, thus forming a 
false end for the train shed as the traveler moves 
forward in its work of dismantling. 
The operations are as follows: 
As soon as the traveler has mov- 
ed to a new position and been 
blocked up, two of the train-shed 
trusses are blocked on top of it. 
The corrugated iron roofing, glass, 
skylights, and purlins, are first re- 
moved. The northerly truss is 
then cut into eight sections by 
knocking off rivet-heads at the 
joints, and by the use of hack saws. 
These sections are then lifted by 
the derricks on to the traveler plat- 
forms. All of this work is done 
during the daytime. During the 
following night, gangs of men load 
the material from the platforms on 
to cars placed on the passenger 
tracks below the traveler. When 
the two trusses have been removed, 
the traveler is pushed forward an- 
other 40 feet into the shed by 
means of two 15-ton jacks on each 
platform. The time necessary for 
moving the traveler each 40 feet is 
about three hours. 
As fast as the train shed is removed, low wooden 
canopies covering the platforms are constructed, this 
new work following up the progress of the traveler as 
closely as possible, so as to provide unbroken shelter 
for the passengers. The accompanying photograph, 
taken when the work was about half completed, 
shows the traveler and the platform canopies with 
great clearness. 

An interesting feature in this photograph is the 
work of excavating the easterly portion of the yard, 
which is visible in the left-hand corner of the engrav- 
ing. It was here that the annex to the train shed 
formerly stood. As fast as the rate of excavation will 
allow, new tracks are laid and additional trains are 
moved over from the old high-level station to the 
new low-level east station. This process will be con- 
tinued until the level of the tracks in the present train 
shed has been lowered some 35 to 40 feet. Following 
closely upon the excavation, the two decks of the new 
station will be constructed, and above them will be 
built the new and very commodious terminal building, 
illustrations of which have been already given in the 
Scientific American. 




The iron trusses of 800- foot span are being removed piecemeal by means of the huge 800-ton movable derrick, seen In the end of' the shed. 
The derrick travels on rails laid down the center of the platforms. 

BEMOVAL OF THE 600-FOOT TBAIN SHED OF THE GBAND CENTRAL STATION, NEW YOBK. 



Not only is the government doing valuable work in 
the preservation and growth of forests, but private 
owners are also taking hold of this work. The idea of 

protecting logged off 
lands and holding 
them for a sec- 
ond growth of 
timber is growing 
and there is no 
reason to think that 
States will not 
take this matter 
up and hold large 
areas of these 
lands for their fu- 
ture timber. Men 
who were brought 
up in the eastern 
States ■ have gone 
back to them re- 
cently after a long 
absence, and are 
surprised to see the 
wonderful amount 
of timber growing 
everywhere. Coal 
has become such 
a prominent fac- 
tor in heating that 
the demand for 
wood as fuel does 
not . seem to keep 
pa ce with the 
growth of wood 
suitable for that pur- 
pose. 
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A GIGANTIC AIRSHIP DISASTER. 

BY OUR SAN FRANCISCO CORRESPONDENT. 

(JThe airship-lshown in the accompanying illustrations, 
which was Cdesigned and built by John A. Morrell, 
came to a sudden and disastrous 
end during its first test, which was 
held Saturday, May 23, at Berke- 
ley, Cal.j The airship, as can be 
sppnT^ronsisted of a large pointed 
balloon 485 feet long and 34 feet 
in diameter.! The envelope con- 
tained from 4T)0,000 to 500,000 
cubic feet of gas, and below it at 
intervals were supported, by 
means of netting and stout ropes, 
six 4-cylinder, 40-horse-power au- 
tomobile motors, each of which 
was connected by belts to two 
propellers, one on either side. 
The netting which surrounded 
the envelope was joined together 
beneath and carried a canvas 
mattress, upon which the aero- 
nauts stood and by means of 
which they could pass from one' 
power plant to the other. The 
balloon was filled with illuminat- 
ing gas, which gave it a lifting 
capacity of from 8 to 10 tons. Tit 
was, therefore, quite the largest 
airship that has ever been built 
in America, and was even larger 
than the German dirigible of 

Count von Zeppelinf) Upon the first test of this air- 
ship, it was released from its moorings and allowed 
to ascend to a height of 200 or 300 feet. The ascent 
was accompanied by the cheers of several thousand 
spectators. £On account 
of the nose of the balloon 
being tardily released, 
the envelope was given 
an upward inclination 
toward the rear of as 
much as 45 deg., the re- 
sult being, that the gas 
rushed to this end with 
great impetus and struck 
r.gainst the top at that 
point with a pressure of 
about 30 pounds per 
square foot, or 30 times 
more than would be con- 
sidered safe with a well- 
.constructed balloon. The 
oiled cloth, of which the 
envelope was constructed, 
could not withstand the 
pressure, and it burst, 
whereupon the machine 
fell rapidly to the ground, 
carrying with it its nine- 
teen passengers,, who 
were tangled in a mass 
of broken machinery, 
flapping cloth, and net- 
work. The passengers on 
board the ill-fated craft 
consisted of the inven- 
tor, eight engineers, five 
valve tenders, two pho- 
tographers and their as- 



sistants, and an aeronaut. Strangely enough, none 
was killed, six escaping uninjured and several others 
with slight injuries.T-T-fee— iB-ventor had his right leg 
broken, but only three men suffered injuries that may 




The Airship in the Air Before Its Collapse. 
Note the curvature of the balloon owing to no rigid framework, 

result in death. The inventor of the airship came 
from Chicago to San Francisco last year, and built a 
vessel, the balloon of which was too small to lift the 
engines and the netting. It got loose before the crew 




One of the Power Plants of the Falling Airship. 

The men are seen clinging to the netting, the mattress in the bottom of 
which has assumed a nearly vertical position. 



The Collapsed Balloon Striking the Earth* 

One of the engines 1b Been dangling beside the deflated 
envelope. 



of twelve men boarded it, rose from 100 to 200 feet 
in the air, and reached Burlingame in San Mateo 
County, about twenty miles smith of San Francisco, 
where it rested. ThenljilorreliJ organized the National 
Airship Company, incorporated 
under the laws of South Dakota, 
and A put Sorth - a prospectus in 
which it ji&fl stated that an air- 
ship one-quarter' of a mile long 
W under construction and. mmiM 
make regular trips between San 
Francisco and New York .city. 
The chairs and bedsteads ^jafe to 
be made of hollow aluminium 
tubes, the former weighing 17 
ounces and the latter ^27 ounces, 
and the mattresses w*»ft to be in- 
flated with a very light gas of a 
secret nature J 

The airship wrecked on May 
23 was under construction for 
some months in the com- 
pany's shops in San Francisco, 
and was then taken across San 
Francisco Bay to Berkeley. George 
H. Loose, who has had consider- 
able experience in building air- 
ships and aeroplanes, had charge 
of the construction, and was to 
have been first officer of the craft, 
but he refused to make the as- 
cent because Morrell disregarded 
his advice in the work. Loose 
says that the machine was unsafe; the ends were not 
braced, so that, if the envelope was filled with enough 
gas to keep it rigid, the emergency valves would 
open, and if these were tightened, the envelope was 

liable to burst. Morrell, 
when asked to give his 
account, of the disaster, 
said that when the air- 
ship left the ground and 
the rear end began to 
rise higher than the bow, 
he gave orders to let go 
the holding ropes below, 
so that the equilibrium 
might be restored. The 
shouting of the specta- 
tors drowned his voice, 
so ,that his orders could 
not be heard; the gas 
rushed to the rear end, 
and the bag, unable to 
withstand the pressure, 
burst. Members of the 
crew of the vessel say 
that the envelope was 
made of flimsy muslin, 
unable to resist even or- 
dinary pressure, and that 
the forward end of the 
bag was insufficiently 
filled with gas. Morrell 
says that, though he feels 
his general theory of 
the problem of aerial 
navigation is correct, the 
ascent was forced on him 
by the stockholders in 
the company before he 




View of the Gigantic Airship Just Before It Ascended. 

The six power plants suspended by ropes are clearly visible, as well as the men located at different points on the mattress that connected the power plants and was laid inside of the netting. 

THE CALIFORNIA AIRSHIP DISASTER. 
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had thoroughly worked out certain principles. Notwith- 
standing the almost total loss of a machine that cost 
about $40,000, Morrell says that the company is ready 
to proceed with the construction of another airship, 
750 feet long, 40 feet in diameter, and equipped with 
eight gasoline engines, operating sixteen propellers and 
developing nearly 350 horse-power. The new craft will 
he capable (according to the promoters) of a speed of 
a hundred miles an hour. A platform will be substi- 
tuted for the canvas and netting cage on which the 
crew rode on May 23. Light silk will be used for the 
inside bag, and heavy silk interwoven with "flexible 
aluminium" for the outside bag. Compartments in 
the balloon will prevent a repetition of the disaster 
that attended the ascent on May 23. There will be 
more than a hundred of these, and many of them 
would have to break before the . buoyancy or equili- 
brium of the vessel would be affected. 



THE BRITISH CHALLENGER FOR THE HARMSWORTH 

MOTOR-BOAT TROPHY.— A 400-H0RSE-P0WER 

RACING CRAFT. 

BY OUR ENGLISH CORRESPONDENT. 

Great interest is being displayed in British motor- 
boat circles in this year's contest for the Harmsworth 
trophy, which is to be decided in Long Island Sound 
the 1st of August, the cup having been won from 
Prance last year by the "Dixie," the representative of 
the Motor Boat Club of America. The British Motor 
Yacht Club has issued its challenge, and the first com- 
petitor, in which the greatest support for English 
supremacy will be centered, has already shown its 
speed ability in its first tests and in the Monaco races 
last April. The 400-horse-power Siddeley-Wolseley 
racer, which, as well as its powerful gasoline engines, 
is shown in the accompanying illustrations, is Eng- 
land's .sole representative. Two days after the Amer- 
ican victory of last year, the Wolseley Tool and Motor 
Company of Birmingham placed in hand the designs 
for a 1908 challenger, and in order that the craft 
should be thoroughly tuned up for the race in Amer- 
ica, it was decided to enter it in the European races 
during the spring and summer. Therefore its con- 
struction was immediately begun. 

In carrying out their designs, the builders decided to 
depart from the usual practice in such races of con- 
structing a mere racing shell of fine lines, narrow 
beam, and extremely light displacement; but inclined 
rather toward installing plenty of power, by means of 
which high speed could be secured, and toward pro- 
viding a greater proportion of horse-power to displace- 
ment. An engine set developing 400 horse-power at 
1,000 revolutions per minute and driving twin screws 
was determined upon as the most satisfactory solu- 
tion of the problem, and it was estimated that this 
high power could be secured with a weight of 3,900 
pounds, giving a displacement in racing trim of 70 
hundredweight, which would give a ratio of 5.7 horse- 
power per hundredweight of displacement. 

In view of the fact that it was intended that this 
craft should participate in the Monte Carlo races, the 
hull had to be of substantial design to withstand the 
severe strains arising from propulsion at high speed 
in the heavy swell of Monaco Bay. The hull was 
built at the Cowes yard of Messrs. S. E. Saunders & 
Co. upon their well-known system, the success of which 
has been conspicuous in the past in regard to speedy 
strong vessels of this class. It measures 39 feet 4 
inches in length by 6 feet beam, and has a maximum 
draft at the propellers of 32 inches. Wood has been 
utilized exclusively in the construction of the hull, 
which is built up of three skins. The outer sheathing 



is of mahogany laid" horizontally, in single pieces 
from stem to stern without a butt; the second layer is 
of special oak disposed diagonally, while the internal 
skin is of the same wood laid vertically, so that an un- 
usually strong hull is secured with a minimum of weignt. 
Between each sheathing of wood waterproof silk is placed. 
The skins are riveted to oak timbers placed 4% inches 
apart, and between these timbers the three sheaths 
of wood are se.wn together upon the Saunders system 
with copper wire. The main foundation is of Oregon 
pine sawn in one piece from stem to stern, to which is 
clenched a mahogany girder similarly running from 
end to end and braced diagonally. The boat is decked 
fore and aft with the exception of the engine space 
and cockpit, about 15 feet in length, which is protected 
by a waterproof canvas hood. With regard to the 
water lines of the hull, these are straight for a dis- 
tance of 12 feet from the perpendicular stem, with a 
considerable flare above the waterline to lift the bow 
in a seaway. As the stern is approached, a rounded 
and flattened effect is secured. 

The motors, while following the general Wolseley 
practice, contain several interesting features. No at- 
tempt . has been made to sacrifice strength for light- 
ness, the latter effect only being carried out in con- 
nection with the less important details, the crank- 
shafts, pistons, etc., only being decreased in weight by 
the extensive utilization of Vickers high-tensile nickel- 
chrome steel. The twin-screw principle of installation 




ThiB boat's record is 34.71 miles an hour for a kilometer. 

The Wolseley-Siddeley Speeding at Monaco. 

was decided upon in order to secure great structural 
strength in the motors, considering their high power, 
the concentration of the weight amidships insuring 
complete seaworthiness, combined with the benefits ac- 
cruing from entirely separate units giving duplication 
of driving power and balancing of propeller torque. 

Each engine consists of eight cylinders cast in pairs 
and bolted to one crankcase. With regard to the cylin- 
ders, instead of their being cast in one piece with the 
water jacket, the latter is of planished copper separ- 
ately fitted. By this means it was rendered possible to 
obtain access to the inside of the jacket after the cast- 
ings had been made. The copper jacket is screwed to 
the cast-iron cylinder casting, the principle adopted 
being plainly discernible in the illustrations. This ar- 
rangement has many advantages, since it is always pos- 
sible to examine the internal surface of the cylinder 
wall, water circulation space, and so forth. Special 
attention has been devoted to the provision of ample 
water-cooling space around the valve pockets. The 
valves are mechanically operated, and are placed side 
by side along the front of the engine, the vaporizer 
being the only part of the mechanism carried on the 
rear side.- 

The water circulation is of the most complete de- 
scription, so as to obviate the possibility of breakdown 
through any failure in this direction. The water is 
forced through the circulation system by means of 
powerful centrifugal pumps, two to each engine, driven 



from a universally-jointed shaft connected with the 
gear on the forward end of the motors, the supply be- 
ing obtained through suctions placed abaft the motor. 
The vaporizer is fixed high up on the outside of the 
engine, the gas feed being through large-diameter 
pipes to the various inlet valves. The ignition is both 
high-tension electric with accumulator and coil and 
high-tension magneto, the engine being started up on 
the former (which is also used as a stand-by) and then 
switched on to the latter. Lubrication is of the auto- 
matic type, oil being supplied at a temperature not 
exceeding 110 deg. Pahr. to all the important bearings 
at a pressure of 12 pounds per square inch. The 
clutches are of the cone type in conjunction with a 
positive locking arrangement. Hoffman ball bearings 
carried in gun-metal boxes held by trunnions are 
used for the thrust bearings, and are mounted on the 
same shaft as the clutches. 

Owing to the distance between the crankshafts of 
the pair of motors being governed by the beam of the 
boat, and all valves, etc., being placed on the inside 
face of the motors, in order to permit entrance be- 
tween the engines, when installed, for access to these 
parts, the engines are set at a slight angle from the 
vertical. In this way the engineers will have sufficient 
space to attend to the working parts on either side. 
The angle at which the engines and propeller shafts 
are set is 11 deg. from the horizontal. The shafting 
itself is fashioned from Vickers axle carbon steel 
of 1 11/16-inch diameter. 

The engines in running condition each weigh 1,670 
pounds, and have each developed more than 207 brake 
horse-power at the normal running speed of 1,000 revo- 
lutions per minute. The machinery complete weighs 
4,200 pounds. It is generally conceded that this chal- 
lenger will prove both seaworthy and speedy, and un- 
like the conventional craft of this type, it is not a mere 
shell, but will withstand severe buffeting in heavy seas. 

The performances of this boat at Monaco showed 
well the staunchness of the hull. The small illustra- 
tion of the boat traveling at full speed in Monaco Bay 
shows the tremendous spray that it throws when there 
is any sea running. The lines of the hull are such, 
however, that its spray-throwing qualities are not so 
great as those of some of the French racers, such as 
the new Panhard-Levassor, for example. In the mile 
and kilometer trials at Monaco the Wolseley-Siddeley 
and the Panhard-Levassor boats were both evenly 
matched. The mile trials were made from a standing 
start, and the two boats tied in the final, each' cover- 
ing the distance in 2 minutes 1 1/5 seconds. The 
latter boat made the faster time in the flying kilo- 
meter test, as it covered this distance in 1 minute 2 4/5 
seconds, at the rate of 35.6 miles an hour. The Wolse- 
ley-Siddeley covered this distance in 1 minute 4 2/5 
seconds, which was at the rate of 34.71 miles an hour. 
In the longer races at Monaco, the Wolseley-Siddeley 
covered 31.05 miles in 54 minutes and 57 seconds, or 
at the rate of 33.87 miles an hour. The 124.2-mile 
"championship of the sea" race was won by the Pan- 
hard-Levassor in 3 hours, 46 minutes, and 2 seconds, 
at average speed of 32.97 miles an hour. 

Up to the present time there have been no entries 
of American boats for the race for the Harmsworth 
trophy to be held in Long Island Sound on August 1. 
If more than three boats are entered, elimination trials 
will be held on July 10 and 11. This event will be 
the first international motor boat race of impor- 
tance to be held in America, and it should do much 
toward stimulating the sport. The Wolseley-Siddeley 
racer has been entered by her present owner, the Duke 
of Westminster. 




End View Of Que of the Engines. Side View of Engine. Weight, 1,670 Pounds; Brake Horse Power, 807* 

ENGINES OF THE 400 HORSE-POWER BRITISH CHALLENGER FOR THE HARMSWORTH MOTOR BOAT TROPHY. 
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EECENTLY PATENTED INVENTIONS. 
Of General Interest. 

EXTENSIBLE PICTURE-FRAME. — J. A. 
Watt, New York, N. Y., and A. W. Watt, 
Wilkes-Barre, Pa. The object of the improve- 
ment is to produce an extensible frame which 
may be conveniently used by artists for tem- 
porarily mounting a canvas within a frame In 
order to observe the resulting effect. It will 
present the same ornamental appearance when 
extended as when contracted. 

APPARATUS FOR DRAWING PERSPEC- 
TIVE VIEWS.— E\ Meyer, Schneverdingen, 
Prussia, Germany. The chief feature is that 
one of the pivots affording guidance for the 
pencil, or the like, coincides with the pivot 
at which the lines of projection from the 
plan and elevation cut each other. This pivot 
can be attached to a vertical double winged 
frame, which can be moved in all directions 
over the plan view, for which purpose a 
pointer is provided vertically underneath the 
cutting point of the lines of projection. 

FOLDING UMBRELLA.— C. Stone, Battle 
Creek, Iowa. The purpose here is to provide 
a construction which will facilitate the folding 
of the ribs, will hold them secured when 
extended, will reliably hold the frame in 
opened adjustment, afford three telescopic sec- 
tions, for the umbrella frame stick, and afford 
means for releasably holding these stick sec- 
tions extended or telescopically contracted. 

ROTARY REACTION-MOTOR.— G. W. Bar- 
ber, Sr., Jacksonburg, W. Va. The aim in 
this case is to construct a motor for use for 
various purposes, but more especially for dif- 
fusing and distributing disinfectants, medici- 
nal vapors or perfume in a room, and for 
use as a toy, and which in some applications 
may be useful for turning light mechanical 
toys, dentists' and jewelers' lathes, to operate 
revolving flybrushes, or even sewing machines, 
or other machinery. 

CHUTE.— S. W. Brown, Colorado Springs, 
Col. An object of the inventor is to provide 
a light chute adapted to be arranged at an 
opening in a wall and having a tilted hopper 
for directing the material through the open- 
ing and serving as a closure for the opening 
when the hopper is in an inoperative position. 
LADDER.— A. S. Asch, New York, N. Y. 
The invention has reference to improvements in 
ladders, and more particularly to that type 
adapted to be supported at the upper end upon 
a track or runway, and so connected thereto 
that the ladder may be freely moved along 
the track or set at any desired angle thereto. 
The object is to provide means adapted to be 
secured to any ordinary ladder whereby it 
may be used in the manner above indicated. 

DENTAL DAM-HOLDER.— C. A. Conover, 
Newburg, N. Y. The purpose of the inventor 
is to so construct a holder for dentists' use, 
that the frame will be flexible and provided 
with removable rubber pads adapted to lie 
next the face, thus rendering the holder cool 
and comfortable to the wearer, and enabling 
the dentist to remove and sterilize the pads 
each time the device is used. 



AIR-SHIP.— G. Bold, Plainfleld, N. J. Both Car, railway, C. H. Jaeger : 889,613 

the car or hull and the gas-bag are composed ^"^"gF^Tgh^T.'" gJJU^*^?? 889.B97 

of a plurality of jointed sections, the adja- Cars, switch throwing device for street rail- 

cent sections of the hull and bag being con- cars^h'ir^VaU aUa'chmeni' iir'eiectrle; "g. 889 ' 785 

nected together, forming the ship into a plu- H. Sohn 889,266 

rality of sectional parts movable in relatively Ca^^^lorids, etc., making, H. s. gg9 573 

different planes whereby considerable flexibility Carbonator, injector, J.H.Fox. '.'..'.'. '.'.'.'. 889^516 

is afforded, making it possible to change the Carbureter, H. T. Thomas 889,558 



direction of flight both horizontally and verti- 
cally, with facility. 

CLOCK-MOVEMENT.— G. Silvan, J. B. 
Sylvan, and E. W. Sylvan, Columbia, S. C. 
The intention in this patent is to provide 
means for securing a more uniform transmis- 
sion of power from the main spring of a clock 
or watch, to its escapement, to render the 
same more accurate in its time keeping values. 
When the mainspring is wound to its maxi- 
mum tension it transmits its power more ener- 
getically than when relaxed and nearly run 
down. The invention, overcomes this irregu- 
larity. 

AUTOMATIC DUMPING DEVICE.— J. W. 

Weaver, Skidoo, Cal. One object of this im- 
provement is to provide 
apron operated by the movement of the bucket 



Carbureter for internal combustion engines, 

J. C. Schneble 889,487 

Card supporting device, E. L. Sherwood.... 889,340 
Carpet sweeper and cleaner, J. M. 

Spangler 889,823 

Carriage and automobile body, M.' J. Roth- 
schild '. 889,402 

Carrier. See Animal carrier. 

Cartridge, blasting, P. Selbach 889,639 

Casting apparatus, die, Ranh & Olsen. . . . 889,547 

Casting device, P. Schwickart 889,723 

Cattle guard, M. R. Wilhite 889,838 

Cell case machine, G. W. Swift, Jr 889,643 

Cement from blast furnace slag, manufac- 
turing, H. Colloseus, reissue 12,801 

Cesspool, drain, and distributer, S. B. 

Goff 889,599 

Chain machine, F. E. Vandercook 889,415 

Chair desk attachment, F. James 889,526 

Cheese cutter, R. Flemming, Jr 889,449 

Cheese mashing machine, E. Biggs 889,572 

Churn motor, A. E. Linton 889,854 

Churn operating mechanism, E. Riley 889,337 

Chute, E. W. Hitter 889,809 

, Cigar mold, N. Du Brul 889,773, 889.774 

device having an Cigar tip perforator, A. W. Stephens 889,556 

Cigar wrapper cutting machine, A. Du 

Brul 889,772 



partially to cover the shaft or excavation, to Cigarette box and case, G. Albrecht 889,568 

prevent the accidental return of part of the Cigarette holder, ET. Crane HRS9X 

. . , ,. . . , , t , , tt . Cigarette pipe, A. Weisz 889,283 

contents of the bucket when the latter is clamp, H. J. Arnold 889,842 

dumped, and having supporting means con- Clasp, P. W. Hoffman 222'2 3 2 

. „ , ... - .. . , L * Cleaning machine, D. E. Preston 889,716 

trolled by the movement of the bucket for clock and call system, Illuminating electric, 

G. B. Maas 889,533 

Clocks, marking device for watchmen's, A. 

A. Newman 889,393 



holding the bucket in the dumping position. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Heating and Lighting. 

STEAM-HEATER.— G. R. Nixon, Pittsfield, 
Mass. The improvement pertains to heaters, 
the more particular object being to provide 
a heater of relatively high efficiency, and in 
which a flowing medium such as steam or hot 
water, can be made to impart a large propor- 
tion of its heat to a pipe extending through 
the heater. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

June 2, 1908. 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Cloth finishing machine, T. B. Kazanjian.. 889,851 

Clothes fastener, L. Risley 889,548 

Clutch driving device, J. M. Daly 889.297 

Coat, Connor & Hess 889,761 

Coat, hat. and umbrella hanger, combined, 

J. S. Robinson 889,721 

Cock, adjustable stop, P. M. Holliday 889,523 

Coil, Ruhmkorff, J. Mclntyre, reissue 12,805 

Coin card, J. H. Knight 889,377 

Collars, etc., folding machine for, G. 

Reece : 889,858 

Colter, B. Ross 889,486 

Compass point, interchangeable, J. Eich- 

muller 889,447 

Compressor, rotary, «. C. Palmer 889,398 

Concrete composition for building material, 

H. S. Albrecht 889,569 

Concrete pipe, reinforced, C. H. Cartlidge. 889,440 
Concrete, protective setting for metallic 

bodies in, R. T. Kanski 889,240 

Concrete sewer construction, B. Lowther. . 889,796 
Concrete structures, reinforcing frame for, 

G. M. Graham 889.223 

Condenser, vapor, J. C. Clark : 889,201 

Cooking vessel, domestic, A. W. Cram 889,509 

Coop, J. J. Noser 889.257 

Coop, M. C. Frits 889,596 

Cork extractor, H. L. Medley 889,474 

Abdominal supporter, K. Koerner 889,624 Corn holder, J. Bustanoby 889,434 

Abrading and polishing material, tool for '. Cot and bath tub, combined, R. L. & J. 

holding sheets of, Randall & Camp- ! B. McCord 889,324 

bell 889,717 Cotton squares, machine for gathering, K. 

Addressing machine, Owens & Lyle 889,328 1 s. Bunting 889,757 

Advertising apparatus, W. P. Dun Lany. ... 889,590 Course marker, B. H. Barney 889,293 

Advertising apparatus, W. J. Sawyer 889,814 cow tail holder, L. G. Webb 889,836 

Advertising apparatus, traveling, D. J. Crate, J. Hettrich 889,849 

McOsker 889,390 Crate, self -cleaning knockdown poultry and 

Advertising device, A. J. De Barry 889,212 I merchandise shipping, S. W. Bell 889,191 

Advertising device, T. Kharas 889,618 Cream separator, O. Anderson 889,350 

Advertising device, W. Fraser 889,674 Crutch, G. B. McConnell 889,541 

Air ship, S. Lake 889,693 Culvert, knockdown, F. S. & F. H. Beach i. 889,745 

Amusement apparatus, A. Malsin 889,472 Curb, drain, and conduit, R T. Hooper.... 889,524 

Animal carrier, S. L. Cook 889,586 Curtain fixture, C. L. Hopkins 888,525 

Animal releasing device, H. J. Hanson.... 889,878 Curtain pole, A. Marr 889,473 

Annealing box, L. J. Campbell, et al 889,438 Curvature gage, G. W. Haas 889,224 

Anvil, plow, Cox & Goodwin 889,206 Cushion, J. S. Bukacek 889,756 

Apricot cutter, R. Good 889,458 Cushioning device, F. O. Kilgore 889,619 



Apron, J. G. Lyons 889,470 

Asbestos sheathing to structural framework, 

means for attaching, C. B. Wade 889,831 

Assembly chair, J. C. Brooke 889,578 

Automatic gate, F. T. Fay 889,591 

Automobile speed controlling mechanism, T. 

B. Jeffery 889,528 

Axle box, Wood & Carson 889,422 

Bag holder, E. M. Sutton 889,557 



Cut out mechanism for electrically operated 

machines, Conger & Pearce 889.358 

Cycle motor, four, A. G. Spencer 889,267 

Dead centers, device for overcoming, H'am- 

ric & Chitwood 889,304 

Derrick, A. Taylor, Jr 889,826 

Desk and seat, combined school, J. C. 

Brooke 889,577 

Desk and seat, school, J. c- Brooke 889,579 



Bag holder, C. L. Bond 889,751 Disintegrator, digesting, M. R. Kennedy... 889,241 

Bait, artificial, E. A. Pflueger 889,804 Display cabinet, D. P. Greenawalt 889,519 

Bales with wire, apparatus for securing Display stand, rotary, C. L. Gerken 889,517 

compressed, F. M. Giddings 889,848 Dividers and calipers, spring, A. F. Voss.. 889,416 

Bandage, elastic woven, W. J. Teufel 889,827 Door catch, engine house, D. E. Damp- 
Bar. See Car coupling draw bar. I man 889,665 

Bark removing machine, C. Bache-Wug 889,292 Door or gate support and closer, A. J. Gray 889,365 

Bearing for shafting, self-alining, W. B. Door securer, H. A. Johnson 889,239 

Mair 889,704 I Door stop, J. Gerson 889,453 

Bed and couch, combined, J. L. Blake 889,351 ] Draping machine, S. S. Sencenbaugh ....... 889,406 

Bed bottom fabric, H. Richardson 889,335 ; Dredges, dumping mechanism for dipper, 

Beer cooler, E. B. Hogan 889,607 Clifford & Ferris 889.202 

Bell, door, N. B. Le Fevre 889,316 Drum, A. D. Converse 889,762 



Household Utilities, 

BOX-SPRING.— J. M. Bowers and W. R. 
Close, New York, N. Y. A box spring is pro- 
vided with an end section capable of being 
raised -and lowered without breaking the con- 
tinuity of the accompanying mattress section, 
and whereby such section may be elevated to 
an angle and held at such elevation. Means 
are provided whereby the occupant can lower 
the elevated section partially or entirely with- 
out leaving the bed, and when said section is 
in lowered position, it is supported by the 
main frame in horizontal alinement with a 
fixed section. 



Belt guide, automatic, H. F. Snyder 889,342 

Belt stretcher, W. Lozo 889,250 

Berry box, H- Alwes 889,651 

Billiard and other game table, H'. G. 

Barrett 889,843 

Blending machine, G. J. Hicks 889,606 

Blower, W. McClave 889,713 

Boiler Sue blower, A. S. Dillon 889,299 

Boiler Sue cleaner, A. Gronvald 889,302 

Boiler flues, apparatus or tool for reduc- 
ing the ends of, W. A. Skinner 889,728 



Drum attachment, A. C. Ludington 889.702 

Drum, snare, V. Platz, Jr 889.331 

Drying apparatus, G. A. Cutter 889,209 

Dynamo, wind operated, E. J. Johnson.... 889,883 

Earth handling machine, O. L. Nelsler 889,326 

Edible matter, device for curing, C. B. 

Trescott 889,828 

Educational device, J. A. Foley 889,515 

Electric alarm, thermal, L. Currier 889,765 

Electric furnace, A. J. Peterson 889,857 

Electric induction furnace, K. A. F. Hiorth 889,522 



Boiler tube calking device, H. Kuntze.... 889,242 j Electric machine, dynamo, V. G. Apple.... 889.841 

Bolt operating and automatic locking I Electric switch, A. A. Wohlauer 889,566 

mechanism, J. Meikle 889,630 I Electric transmission of intelligence, I. 

Book and copy holder, note, H. W. Avis... 889,743 Kitsee 889.788 

Book, check, F. C. Rhodes 889,719 Electric wire connector, C. J. G. Keiner 889,786 

Boring jig, A. W. Thomas 889,273 Electrical conductor support, F. B. H. 

Bottle, J. C. Anderson 889,498 to 889,500 | Paine 889,803 

Bottle closure, H. P. Roberts 889,636 Electrical distribution system, J. L. Wood- 
Bottle neck and attachment therefor, D. S. | bridge 889,567 

Haynes 889,682 Electromedical battery, E. T. Otto 889,542 

Bottle, poison warning, T. Newman 889,394 Elevator safety attachment, D. K. Walling 



Machines and mechanical Devices, 

SOUND-REPRODUCER.— R. B. Smith, 937-9 
Broadway, New York, N. Y. The reproducer is 
such as is employed in connection with talking 
machines. The more particular object of the 
inventor is to provide for greater freedom of 
movement of the stylus lever in order to per- 
mit a more faithful reproduction of the vibra- 
tions and to avoid undue wear upon the record 
and stylus. Means permit the lever to travel 
freely in a direction lateral to the general 
direction of travel of the diaphragm. Mr. 
Smith is also inventor of a revolving aerial 
automobile illusion with lady in it, a shadow 
clock showing time on the sidewalk, and a 
triple phonograph speaker in which three 
records are played at one time. 

ATTACHMENT FOR TALKING-MACHINES. 

-W. A. Chapman, Smithville, Ark. The ma- 
chine admits of general use, but is of peculiar 
value in connection with sound reproducers 
employed upon disk talking machines. Among 
the purposes of the inventor are general im- 
provement of the tones, amelioration of the 
scratching and metallic hardness and the de- 
velopment of delicate . sounds difficult of re- 
production. 



Bottles and the like, stopper or closure for, 

P. Conrad 889,872 

Brake shoe, railway car, S. A. Crone, 

889,510, 889,511 
Bread baking machine, altar. M. A. Horan. 889,232 



Brick cutting machine, H. Heuss. 



ford 889,833 

Elevator safety device, A. Hodson 889.686 

Ellipsograph, J. T. Kelley 889,313 

Embroidery frame, shuttle machine, H. 

Hochreutener 889,783 



Bridle bit, P. S. O'Neil 889,396 

Brooder house, G. H. Lee 889,696 

Buckle for webbing, one piece, F. A. & J. 

B. Russ 889,403 

Buckle, suspender, G. A. Weld 889,495 

Building blocks, apparatus for forming 

artificial, A. A. Pauly 889.633 

Building light, P. Schwickart 889,724 

Button, display or campaign, E. H. Roy.... 889.549 

Button or badge, J. B. McDonald 889,714 

Buttonhole protector, L. Schiff 889.405 

Cabinet, kitchen, Curtice & Rosser 889,766 

Cable terminal, F. B. Cook 889,442 

Cableway, marine, T. S. Miller 889,387 

Cager and automatic sump guard, G. 

Holmes 889.307 

Calculating machine, E. J. Brandt 889.353 

Calculating machine. E. S. Ensign 889,668 

Cames, machine for producing, T. W. 

Morrell 889,479 

Cap for receptacles and making the same, 



684 End gate fastener, L. & J. A. Carter 889,296 



End gate, wagon, C. E. Carroll 889,295 

End gates and the like, fastening device for 

wagon, J. Huffman \ 889,688 

Engine. See Gas explosion engine. 

Engine, M. L. Harris 889,460 

Engine, C. O. Robertson 889.859 

Engine stop, Grieve & Morrissey 889.459 

Envelop fastener, E. B. Stimpson 889,269 

Envelop fastener, E. E. Runyon 889,638 

Excavating machine, tunnel, G. W. Jack- 
son 889,464 

Excavating tool, R. A. Bonnell 889,192 

Eyelet, P. R. Glass 889,455 

Fabric, machine for braiding tubular, L. A. 

Jones 889.311 

Fan, power, G. W. Weiss :.. 889,649 

Fastener, J. Bustanoby 889,436 

Fastenings, machine for inserting, T. Briggs 889,752 

Fence clamp, W. B. Shotwell ;.. 889,819 

Fence clamp, wire, H. H. & H. C. Harris. ■, 889,880 
Fence post, G. H. Ward 889,647 



metallic, W. H. Dodge 889.214 Fertilizer distributer. Murry & Evans : 889.800 

Capstan, horse power, J. S. Swenson 889,271 iFire engine heater, W F. Messlter 889,476 

Car, E. I. Dodds 889.588 Fire shield, D. S. Watson 889,737 

Car, automatic dumping, J. W. Reed 889.718 i Fire truck signal. J. Kenlon 889.690 

Car bolster, J. Allison 889,497 i Firearm, B. F. Langdon 889.243 

Car chock brake, railway, J. E. Gabriel... 889.847 I Firearm sight, F. A. Schanz : 889,551 

Car coupling, P. Schmidt 889,816 Fish hook, A. F. Bingenbeimer ,.. 889,505 

Car coupling draw bar, L. Boirault 889.748 , Fish hook guard, C. R. Carpenter 889.356 

Car door fastener, C. G. Harrington 889,601 : Flange, p. Bynum 889.759 

Car draft gear, railway, C. H. Howard, 'Floating structure, steady, W. F., Murray.. 889,801 

et al 889.234 Floor scrapers, sweeping attachment for, 

Car, dumping, W. W. Wallace 889.865 J. B. Ackermann 889,496 

Car, dumping, C. P. Astrom 889.866 Flv trap, R. Ij. Rnmnov ....... ...:. 889.635 

Car ender, A. J. Berg 889.504 Flying machine, D. D. Beatty 

Car fender, J. M. Smith 889,862 Fuel, artificial, Ivery & Linthicum 



Fuel, binder for compressing, W. F. Giles. 889,518 
Fuel, waterproofing material for artificial, 

Ivery & Linthicum 889,611 

Furnace. See Electric furnace. 

Furnace, J. Greis 889,366 

Furnace charging mechanism, D. Baker.... 889,571 
Furnace for metallurgical and smelting pur- 
poses, Birkeland & Eyde 889,431 

Furnaces, preparing fine particles of iron 

oxid for use in blast, U. Wedge 889,563 

Fuse, electrical, Charters & Jones 889,200 

Game choker, C. H. Kessler 889,691 

Garment, S. Greenes 889,877 

Garment pressing and forming apparatus, 

J. M. Stein 889,824 

Garment support, R. Klein 889,620 

Garment supporter, M. Waterstraut ...... 889.280 

Garnet machine, J. K. Proctor 889,546 

Gas explosion engine, G. C. Bourdereaux. . . 889,193 

Gas furnace, E. A. Newcomb 889,256 

Gas meter, J. R. Armstrong 889,652 

Gas motor engine, C. B. Wattles 889,417 

Gas pressure regulator, V. E. Bean % 889,189 

Gas purifying apparatus, N. T. Harrington 889.228 

Gas purifying apparatus, E. HIgglns 889,229 

Gas service pipes, antifluctuator for, W. M. 

Wood 889,423 

Gate fastener, T. J. Thompson 889,492 

Gear calculator, H. W. Fellows 889,360 

Gearing, J. Fair 889,514 

Gearing, J. S. Barnes 889,868 

Gearing, change speed, ,T. L. DIdler 889,769 

Gearing, power drum. C. F. Callahan 889,437 

Glass drawing method and apparatus, F. 

L. O. Wadsworth 889,832 

Glass for making glass insulators or similar 
articles, feeding molten, H. M. Brook- 
field 889,354 

Glazing strip, W. 1\ Tenney 889,412 

Gold saving apparatus, L. Sachse 889,813 

Golf ball, F. H. Mingay 889,709 

Golf or similar games, device for use in 

playing, N. O'Shaughnessy 889,397 

Grader, A. B. Grodaes 889,781 

Grain drier, F. J. Thull 889,560 

Grain separator, W. A. Brewster 889,433 

Grate, J. Lees 889,698 

Grater, nutmeg. W. H. Davidson 889,666 

Greenhouse bench, J. Wilson 889,349 

Grinding device for sharpening the rotary 
circular knives of meat slicing ma- 
chines, etc., W. A. Van Berkel 889,830 

Grinding machine, G. M. Stedman 889,555 

Grindstone attachment, T. J. Murphy 889,481 

Gun attachment, G. Szemerey 889,644 

Gun rest, folding, S. L. Burnaugh, Jr 889,658 

Guns, chain rammer for, Meigs & Stout.... 889,321 
Guns or the like to each other, means for 
automatically indicating certain relative 

positions of, W. D. Kilroy 889,852 

Guy, stretcher, and clamp, G. F. Swort- 

figer 889,490 

Hair crimper, A. Wilcox 889,565 

Hair roll.R. H. Damon 889,873 

Halter rope, H. A. Mett 889,707 

Harrow, spring tooth, L. M. Piester 889.259 

Harvester, corn, W. Hall 889,226 

Harvesting machine cutter bar, O C Turner 889,646 
Harvesting machines, bundle carrier and 

dropper for, Ferris & Dikeman 889,672 

Hay loader, H. M. Neuhaus 889,392 

Head gate, W. J . Swords 889,272 

Heater. See Fire engine beater. 

Heating system. J. J. Lawler 889,382 

Heddie frame, C E. Briggs 889.655 

Hemp brake, V. O'Neill, Jr 889.258 

Hinge, R. J. Morg 889.539 

Hinge, J. Murray 889,631 

Hinge, W. A. Markey 889,798 

Hinge, lock, J. A. Waters 889,834 

Hitching device, rein, W. E. Colenso 889,660 

Hod, W. G. Avery 889,427 

Hog tank, D. G. MIgnerey 889,708 

Hooks and eyes, art of coating and appa- 
ratus therefor, W. M. Corthell 889.661 

Hopper mechanism, J. C. Mertens 889.706 

Horse blanket, F. L. Nagel 889,391 

Hose clamp, H. B. Sherman 889,726 

Hose support, lawn, L. E. Whitney 889.419 

Husking mitten, J. W. Covert 889,663 

Hydrocarbon burner, H. H. Ashlock 889.291 

Ice plow attachment, S. Knecht 889.623 

Igniter, G. J. Schultz 889.338 

Ignition systems, timing device for jump 

spark, W. D. Foreman 889,450 

Incubator, G. H. Lee 889.697 

Index cutting machine, F. P. Rosback 889,401 

Index guide, J. H. Rand 889,332 

Indicator, D. Levy 889.853 

Insulator, M. H. strong 889,884 

Ironing board, T. A. Davis 889.767 

Journal box cover, dust proof self -locking, 

J. W. Gibney 889.780 

Knockdown table, L. Graumiller, et al 889,600 

Label affixing machine, J. M. Brown, 

889,753, 889,754 
Laces, tension device for shoe, R. Dorothy 889,770 
Ladder and washbench with ironing board 
attachment, combination step, W. H. 

Johnson 889,850 

Lamp and burner, C. F. Fellows 889.779 

Lamp hanger, W. R. Holcombe 889.608 

Lamp receptacle, A. A. Moffitt 889,322 

Lamps, multiple socket for electric, F. J. 

Russell 889,812 

Last or form, shoe, A. W. Sutherland 889.411 

Lathe dog, J. McCarthy 889.711 

Lathe, staff, W. B. Mehl 889,386 

Lettering apparatus, Krueger & Evelyn.... 889,626 

Lever, T. A. Burke 889,198 

Linotype machine, Holbourns & Longhurst.. 889.231 

Linotype machine, J. R. Rogers 889.400 

Linotype machine, W. H. Scharf 889.552 

Linotype machine, D. S. Kennedy 889,617 

Linter bats, machine for making, Haskell 

& Davidson 889.461 

Liquid distributing system, A. Bowser 889.575 . 

Loading apparatus, W. C. Lipscomb 889,699 

Lobster claws, device for binding, T. Jen- 
sen 889,238 

Lock, T. Ozorozy 889.543 

Lock, R. Johnson 889,615 

Lock, H. R. Towne 889,734 

Lock for levers, etc., W. Honscheid 889.610 

Locomotive, L. Goos, Jr 889,676 

Log carrier and stake therefor, Jones & 

Bryant 889,61 6 

Loom shuttle, O. Landry 889,381 

Loom shuttle, hand threading, Norris & 

Brown 889,327 

Loom shuttles, apparatus for changing, G. 

Geppert 889,452 

Loom stop mechanism, A. A. Wendt 889,650 

Loom take-up mechanism, Jenckes & Ryon . . 889.237 
Loom take up mechanism, A. A. Wendt.... 889,564 

Loom temple, Cunniff & AInsworth 889,208 

Loom warn stop motion, A. E. Rhoades.... 889,808 

Looms, filling fork for, E. S. Stimpson 889.825 

Lubricating apparatus. K. Shaffer 889.339 

Lubricator, G. W.' Blank 889,574 

Machine frame, E. F. Hedderich 889,683 

Magnet, eye, H. Thomassen 889.346 

Magnet for teiegra phones, J. A. Lieb 889,317 

Magnifying glass, F. Bold 889,352 

Mail bag ejector and receiver, automatic, 

G. W. Somerville 889.343 

Mail box, J. A. Siegfried 889,727 

Mail crane, I. H. Pringle 889,545 

Mail delivering device, I. E. Payne 889,634 

Mail wrapper, L. Vecchio 889,347 

Mailable papers, means for closing and seal- 
ing, R. M. Kerr 889,529 

Mantles, process and compound for treat- 
ing, M. H. Hulings ' 889.308 

Manure loader, J. D. RIetveld, et al 889,336 

Match box, G. W. Morgan .- 889,252 

Measure, linear contour, G. W. Haas 889,225 

Medicating and massaging appliance, H. 

Robinson 889,810 

Medicine dropper. J. A. Clifton 889.203 

Medicine measure. A. R. Weber 889,738 

Mercerizing, Smith & Milliken 889.861 

Metal, expanded. J. Kahn 889.312 

Metal plate catcher. A. J. Maskrey 889,629 

Metallic tie, W. Goldie 889.456. 889.457 

Metallic tie and rail fastener, F. Klous- 

nitzer : 889,621 

Meter. See Gas meter. 

Milk cooler, P. Hay 889.681 

Milling cutter. Valentine & Dahl ...... 889.829 

.502 ' Mine cage safety device, C. Shewan 889,408 

1,612 Mixing device, W. S. Morgan 889,323 
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WOOD WORKING 
MACHINERY 

Foot, Hand and Light p0W 
For mortising, grooving, bor 
u.ouldiug, etc., and scroll w> 
K&S)' cutting, works quid 
true. Does its neat and clear: 
a 8 any planing mill with out 
to operate. Write for lates 
ratalo* 

THE SENECA FAU,S 3IFG 
6»o Water St.. Seneca Falls, 




Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Fnnt an ft Pniuoi* niltl Turret limine. I'lan. 
TUUl drill rUWer ere. iilmw-rs, unci Drill Presses. 
SIIKI'AKU LATHE CO., 133 W. 2rt St. lilielmiati, O. 



Veeder 
Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free 

VEEDKR ftLFG. CO. 

IS Sargeant St. 

Hartford, Conn. 
Cyclometers, Odometers, 
Tachometers, Counters 
and Fine Castings. 




Manufacturing Engineers 



i 



We design and build special machinery of 
every description. Let us develop your ideas. 

CHAS. E. DRESSLER & CO. 

141-149 East 23d St., New York City 

ESTABLISHED 1884 



i Detroit •■- ; ..■ For 

■Engine -....?., «29^ 



I Starts without crank imp ; no 
I cams, rali'os, springe Ors tpf** 



Fn|H>rticctAt4 

prices. Cyl- 
j :.■! -T-t Bncf 

ptatona 

ground. 
Crn E 
■ hi* t 
drop for- 
Y.\->\ Etaftl. 
Ail iizas 
ready toehip- 
DETROIT ENGINE WORKS, 

1532 Jefferson Ave., Detroit, Mlcb 



I ckets. Half 3 HUH 
| All bear- 
ings bab- 
I bitted. For 
(year Row 
I Boat, Sail 
I Boat, Launch 
| Send for 

testimonials. 
I SEND SOB FREE CATALOG, 



ving P*rtl, 



10,0001a use. 



BENJAM IN ,-XH.? RIFLE 

F'OK MIEN — " ■- 



Pneuinnlic Oun operated by com- 
pressed air sante as rocK drills, 
pneumatic hammers, air brakes, 
. Not a toy or spring gun. Ten times more 
__ce than any such. Shoots through more than 
one-half inch pine. For all kinds of small game. New take-down 
pattern. Great gun for summer outings. One thousand shots.cost only 
ten or fifteen cents. Fully jrnnrauteed. Sent prepaid in United States 
and parcels post countries upon receipt of $'2.50. Trade supplied by 
li:nlmg jobbers or direct. Agents wanted. Illustrated circular free. 

BENJAMIN AIR RIFLE & MFG. CO.. 609 N. Broadway, St. Louis, Mo. 




THE "BARNES" 



Positive 
Feed 



Upright Drills 



10 to 50-iucb Swing 

Send far Drill Catalogue. 

W. F. & JN0. BARNES CO 
lEMahllrhril IK!) 

1999 Ruby St., Rocklord, III 





11 -inch Screw Gutting Lathe 



For foot oi 
Has power cross feed and coin- 
pound rest. A strictly high 
grade, modern t»ol. .Ask us t«r 
printed matter. Descriptive 
circulars upon request. 

Rockford Drilling Machine Co. 

Itoektord. 111. 

European Branch, 149 Queen 
Victoria St., London, E. C. 




Motors 



1 lor airships and other pur- 
poseswhere lightand power- 
ful engines are required. 

1 to 40 H. P. Air Cooled. 
50 & 100 H. P. Water Cooled. 
Adopted by War Depart men t. Send for catalogue B. 
G. H. CURT1SS MANUFACTURING CO. 
Hammondsport. N. V . 




GARDNER 



1 H. P. GASOLINE 
ENGINES 

Simplest, safest, lightest running, most com- 
pact aud <Uimi>)i> engine built. Always ready 
to run; never out of *nler. The ideal engine 
for driving motor boats, dynamos, lathes, 
water and air pumps, and for every practical 
purpose where light motive power is required. 
Engine complete as shown herewith, snipped 
anywhere b the world. Gasoline engines of 
any H. P. for every purpose built to order. 
Write for catalog and prices. 

<:.\lt1»EIt MOTOR CO. 
5011 lKliunr Ave., St. Louis, Mo. 



How to Build a 5H.P. 
Gas Engine at Home 

In Scientific American Supplements 
1641 and 1642, E. F. L,ake describes simply 
and thoroughly how a five horse power 
gas engine can be built at home, Com- 
plete working drawings are published, 
with exact dimensions of each part. Price 
by mail for the two Supplements, 20cents. 

Order from your 
newsdealer or from 



MUNN & COMPANY 
Publishers 

361 Broadway, New York 



Molding machine, T. II. Keller, et al 880,400 

.Motor mechanism, A. K. Miller 880,477 

.Motors, fuel feeding device for internal com- 
bustion hydrocarbon, T. E. & II. J. 

Podlesak 880,260 

Mower, F. W - . Oaefcke 880,:ic>3 

Mowers, etc., cutter bar for, D. E. Glezen. 889,675 

Muffler, ear, T. II. Sherman 880,640 

Musical instruments, expression device for 

pneumatic, E. De Kleist 880,467 

Musical instruments, pneumatic action for, 

T. Danquard 889,445 

Musical instruments, speed regulator for 

automatic, IS. De Kleist 880,406 

Necktie holder, J. C. Ryan 889,550 

Needlework, art, P. Johnsen 889,014 

Nose ring, c. B. Wagner, Jr 889,730 

Nozzle, spraying, S. II. Adams 880,424 

Nut lock, E. IS. .Martin 889.:il9 

Nut lock, J. H. Colkitt 889,584 

Nut lock, J. C. Fleischmami 888.693 

Nut lock, J. J. Drown 888,7SS 

Nut lock, T. W. Crozier 889,764 

Nut, lock, Mathias & Staggs 889,705 

Nut machine, F. Lackuer 880,:i7o 

Oil burner, M. A. Fester, reissue 12,8*12 

Oil can, II. A. Tellerson 880,491 

Oil disintegrating apparatus, fuel, II. Luck- 

enbach 880,701 

Oil feeder, lubricating, S. A. Lehman 880,218 

Ore concentrators, slime saving device for, 

B. E. Duggan 880,300 

Ore screen, K. Franz 880,673 

Overshoe fastener, J. Ilopson 880,374 

Package carrier, C. J. Miller 880,536 

l'ackage carrier, Miller & Canney 880,537 

Packing, C. II. Reynolds 880,807 

Packing, piston rod, A. C. Schaefer, reissue 12,806 

?uper cutting machine, T. C. Dexter 880,213 

Paper milk bottle, J. J. Ilurke 880,758 

Paving block, II. A. Kratzer 889,092 

Pen, fountain, J. ISustauoby 889,435 

l'hotograpuher's appliance, E. N. Smith... 889,731 

Photographic apparatus, D. D. Routh 889,202 

Photographic appara tus, electrically oper- 
ated, W. A. Chamberlain 889,659 

Photographic printing apparatus, A. Cot- 

tillon 889,443 

Photometer, V. II. Slinaek 889,730 

1'iano, player, G. Ilochman 880,085 

Piano players, note sheet for autopneu- 

matic, J. W. Clouse 880,204 

Pianos, modulating attachment for auto- 
matic, T. Danquard 880,444 

Ticture moldings, picture frames, ami the 
like, mechanism for use in the prepara- 
tion of, 0. E. Seckford 889,553 

Pictures, device to haug and unhang, E. J. 

Dupeire 880,215 

Pipe coupling apparatus, D. M. Kenyon.... 889,315 

Piston, J. Warnant 889,279 

Piston, Snyder & Miner 889,732 

Piston rod swab, J. \V. Evens 889,069 

Pitman, G. A. Cram 889,76,'i 

Planter attachment, seed, C. O. Pallas 889,329 

Planter, potato, 11. Blair 889,654 

Planter, seed, P. E. Williams 889,285 

Plating apparatus, C. G. Backus 889,744 

Plug cutting machine, Elder & Pool 889,513 

Plug, wall, C. Lovely 889,700 

Pneumatic transmission luhe cartridge, F. 

H. Wolever 880,420 

Pole supporter, R. Ilickey 889,373 

Polishing machine, C L. Ilawes 889,080 

Postal folder, «'. F. Sanders 889,404 

Pot cover, E. J. Hansen 889,307 

Potat. digger, R. Blair 889,653 

Power" developing apparatus, A. C. East- 
wood 889,359 

Power mechanism, C. E. Marshall 889,318 

Power transmission mechanism, variable 

speed, G. L. Reenstiema * 889,333 

Precious metals, concentrator or washer for, 

0. II. Wade 889,864 

Pressure governor, \V. Met'lave 889,712 

Printing chain cleaning device, G. A. Cham- 
bers 889,507 

Printing device, stamp, F. C. Carroll 880,357 

Printing mechanism for listing machines, 

total, Felt & Wetmore 880,071 

Printing mechanism, selective, E. D. Bel- 
knap 880,503 

Puller. See Stump and tree puller. 
Pulp or jute boards and the product thereof, 
making waterproof wood, C B. Jame- 
son 880,235 

Pump, Benson & Abrams 889,430 

Pump attachment, T. McNally 880,325 

Pump piston, V. Turner 880,275 

Pump, water balanced, II. M. Spinolla 880.733 

Pumping jack, J. R. Ware 880,278 

Punch, automatic center, F. Spalding 880,409 

Puzzle, C. S. L. Kennedy 889,314 

Quartz mills, battery screen frame for, R. 

E. L. Lampson 880,380 

Radiators, foot warmer attachment for, J. 

E. Jones 880,080 

Rail joint, II. G. Gillmor 880,454 

Rail joint, W. Taylor 880,045 

Rail joint, insulated, II. Uolhaupter 880,288 

Rail joints, combined angle bar, nut lock 

and base plate for, II. N. Northoff 880,850 

Railway, aerial, S. Y. Sweeney 889,042 

Railway cross tie and connection for rails 

on ties, metallic, M. Shaner 889,725 

Railway, electric, Von Glzinsky & McClure. 889,277 

Railway frog, S. Canty 889,199 

Railway frog, G. L. Bell 880,747 

Railway rail fastening device, G. Mackay.. 880,471 

Railway signal system, E. P. Cook 889.205 

Railway signal system, L. II. Thullen 880.561 

Railway signaling system, C. H. Lay 889,409 

Railway spike, J. N. Draemel 880.667 

Railway switch, C. If". Christopher 889,441 

Railway switch, J. I. Reynolds 889,485 

Railway system, third rail electric, J. F. 

Feeley 889,448 

Railway systems, protector for third rails 

of, J . N . Tomlinson 880,550 

Railway tie, J. II. Houck 880,687, 

Railway tie, Ebinger & Steinke 880,777 

Rake, A. S. Burckhalter 880,056 

Range oven, H. E. Janes 889,236 

Receptacle and stool, combined ventilated, 

1. Compton 889,508 

Receptacle closure, hermetic, W. A. Lorenz. 889,531 
Reel for ruching, veiling, and like fabrics, 

W. R. Delaney 889,512 

Refrigerating apparatus, L. Levy 880,027 

Register. See Stock and scales register. 
Rein holder and tightener for vehicles, J. 

Altmeyer 889,742 

Reinforcing bar, J. N. Loveley 889,240 

Return flue boiler, W. Moral! 880,388 

Reversing timer and distributer, J. O. 

Heinze, Jr 889,305 

Rifles, magazine for, Mues & Matthews.... 889.540 

Roll and making same, F. Shuman 889,341 

Roll-changing device, II. C. Shaw 889,407 

Ko.fing bracket, J. I.aylield 889.795 

Rotary engine, G. M. Bard 880,188 

Rotary engine, F. M. Lechner 889,247 

Hotnry engine, G. II. Carter 880.430 

Rotary engine, F. A. Cleveland 880,583 

Rotary engine, J. K. Gerrich 880,875 

Rotary motor, A. E. Arons 880,420 

Rubber article having seams, hollow, I. F. 

Kepler 839,376 

Safe, folding, F. Additon 8*9,711 

Safety appliances, device operated by con- 
troller reverse lever for automatically 

operating, A. J. Gairing 880,219 

Sanding machine, F. L. Lane HS9.46N 

Sandpapering machine, J. P. Simmons KJ-M.BiM 

Sash fastener, window, C. W. l'routy NH9.2WI 

Sash-operating mechanism, W. F. Plass H&9.f)4l 

Sash, window, 0. K. & E. W. Knight 889,378 

Sashes, stop device for sliding, G. H. Par- 
ker 889,484 

Saw-log nigger, W. E. Downing 889.440 

Saw set. Miller & Metcalf 889,478 

Saw swage, A. Draws 889,771 

Sawdust collector and conveyer, J. A. 

Weiiner 889,837 

Sawmill set works, pawl lift for, M. Harris 889.677 

Scale or meter, GofE & Spade 889,598 

Scales, platform-supporting hanger for, J. 

L. Good 889,221 

Scales, poiae lock for, W. E. Finch 889,217 

Scraper, road, C. H. Snyder 889,822 

Scrubbing machine, rotary, T. R. Jenkins, 

Jr 889,309 

Seal, car door, J. F. Wing 889,284 
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Pays 
Big Dividends 

APFDS — which are exclusively commercial motor cars for all 
purposes — pay big dividends on their first cost from the fact 



that they cost much less to operate and maintain than the 
necessary number of men, horses and wagons to do an equal amount of 
work. And they do the work so much more quickly and satisfactorily. 
Rapids are unquestionably the demonstrated success of modern, 20th 
Century methods of trucking — merchandise delivery — passenger car transporta- 
tion aud sight-seeing, as well as for police and hospital service. 

So, whether you are a manufacturer or merchant, interested incommercialmotor 
cars, or wish to engage in a most profitable business with one or more sight-seeing 
Rapid Passenger Cars or are prepared to properly represent us as our agent, I ask you 
to write us and let me submit all facts which apply to your requirements. We are 

Makers of Commercial Cars Exclusively 

No other manufacturers in America even claim to be prepared to furnish commercial 
cars exclusively for every purpose. Our many years of experience— Our list of patrons— 
Our Rapid Cars themselves, as shown in every style and variation of style to suit every re- 
quirement, all constitutes our claim for your consideration. 

We do not allow agents to represent us unless they are prepared to properly demonstrate 
Rapids to prospective purchasers who are constantly writing us. So I ask you to write to the 
factory — let us know your requirements 
and I will see to it that you are 
promptly furnished all facts- 
figures — prices — and <:■ ■■;: | ■ i [ n-, 
tive advice based upon our ™ 
valuable records covering 
our own many years experience 
and the experience of representative 
users of Rapid Cars. Your inquiry, 
stating your requirements, will have my 
prompt attention. 



H. G. Hamilton, Treas. 

Rapid Motor 
Vehicle Co. 
507 Rapid Street 
Pontiac, Mich. 
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Showing One Style 
Rapid lJ£-Tou Truck 




EN'S 



BORATED TALCUM 

TOILET 
POWDER 

for After Shaving. 

Insist that your barber uses Mennen's 
Toilet Powder after he shaves you. It Is 
Antiseptic, and will prevent any of the 
many skin diseases often contracted. 
A positive relief forl'rickly Heat, Chafing 
ond >umiiLrrL p and all afflictions of the skin. Removes all 
o.krf al perspiration. Get Mennen's— the original. Sold 
everywhere, or mailed for 25 Cents. JSampte Free. 
UERIIAUD Mi:\YF\ CO., Newark, IV. J. 



RIDER AGENTS WANTED 

tncach town to r Me and «nlaHi3t sampla 
Bteydt. thrift f»r s/tri.rt (tfer. 

We Ship on Approval it-irk*ntt a ttnt 
dtpasit, alVnw 10 DAYS FREE TRIAL 
and, prepay freight oil every Mcycle. 

FACTORY PRICESonbieycJttpt.TM 

an i J suml fl es. Da rtiit fii/y imU 1 you receive our caf 
alo^s and leara ou r unhtard tffprim and MM *Qtijtt i spti ialoff^r t 

MEAD CYCLE CO., Dapt. s 2C9, Chicago, 111, 




2H.P 



fiJMJ- Launch 



Let us send you tes- 
timonials from people wh» 
are using them. 16-18-21-55 and 30 
proportionate prices. Boats and engines gnarau- 
year. Shipments made the day we receive order. 
Mot*r ihe simplest made, starts without cranking, anyone can 
operate them: We are the largest builders of pleasure boats 
in the world and sell direct 10 user. Free catalog. 
DETltOlT BOAT CO., 13S2 Jefferson Ave., Detroit, Mich. 



BARGAINS— New and Second-hand Automobiles 

AT 80 TO 75 1'EU CENT. JtEIXTCTION 

We have all makes constantly on hand, American and 
Foreign, and every automobile we sell we absolutely 
guarantee. We are the largest dealers in the world in 
new and seennd-band automobiles an* receive flrtt call 
from manufacturers and individuals wishing to realize 
quickly. We save you money on tires, apparel and 
supplies. Send for latest price list of new and second- 
hand automobiles and new supply catalog No. 129. 
, Times Square Automobile Company, 1599 Broadway, 
| New York, 1332 Mich igan Avenue, Chicago, 111. 



Science for the Evenings 

The Heavens Without a Telescope 

A MOVING PICTURE OF THE UNIVERSE 



The Only Combination Sun, Moon, Star and Planet Map 




Every Stellar body accurately placed for 
any date for the next twenty years, in the 
Northern Hemisphere. Indorsed by leading 
scientists. Requires no technical knowledge 
to use it. Complete mastery of the heavenly 
bodies in a few hours. 

Most graphic way of interesting all in the 
wonderful planetary system of the Universe. 
Chart is 15 inches square, with revolving disk 
map showing all stars. Made of heavy 
cardboard. 

For a limited time only, we offer our readers this 
splendid Planisphere at a special reduced price 
of $3.00, postpaid. Send for descriptive circular. 

MUNN & COMPANY, 361 Broadway, New York 
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Scientific American. 



June 13, 1908. 



Classified Advertisements 

Advertising in tliis column is 75 cents a line. No less 
than four nor nipre tban ten lines accepted. Count 
seven words to tbe line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAR1CPULLY -You will find 
inquiries for certain classes of articles numbered i;i 
consecutive order. If you manufacture these goods ' 
write us at once and we will send you the name and | 
address of the pan y desiring the information. There > 
is no charge for this service. Iu every case it iw I 
necessary to give the number of the tauutry. 
Where manufacturers do not respond promptly the I 
inquiry may be repeated. ^^ & ^ 



Inquiry 

hardeners 



No. t S«.)l. 

11 New York. 



-Wsiiituil addresses of ease- 



II 



Inn nii-y No. S6->5. 

motor cyCie mud guards. 

Inquiry No. 8656. 

and gear wheels. 



nr for | Rll(i 



Wanted In buy lenth 

' Seed hullei 
Wanted to buy parts of models Seesaw, J. 



Mi'al Ux. 
re, bid 
In- like 



Inquiry No. $657 

notor. 



Infill iry No. 

ing machinery. 



Wanted to buy ;i small water 
J6H0.— Wanted to buy creosote male- 
Wanted to buy machinei" for 



BUSINESS OPPORTUNITIES. 

WANTED. ■ Useful Novelties, practical tools, labor 
saving devices for use in shipping and packing depart- 
ments. Any good articles which will facilitate ship- 
ping, packing or branding goods. Address B. & S. Co., 
Box 773, New York City. 

Inquiry No. 85(14.— Wanted spring suitable for 
spring motor. 



Inquiry No. H<{6 1 

making cutlery. 

Iufiuiry No. SftfW.-Wrmftfl to buy small machine 

for drawing thread fmin cotton and machine for mak- 
ing lozenges. 

Inquiry No. 

macnines. 



Inquiry No. 8665. 

machinery. 



8(>63.-Wanted to buy file cutting 
Wanted to buy comb making 
Wanted to buy screw making 



1 In <lu iry No. 8666 

mac.jinery. 

I Inquiry No. 8667.— Wanted to buy needle, pin and 
pen machinery. 



Inquiry No. 8668. 

washing machine. 



PATENTS FOR SALE. 

THE KALE1DIOPTICAN (patented January, 1908). 
A new device on principle of the kaleidoscope. Good 
equally for slot machine or parlor entertainer. The 
most gorgeous effects never before obtained. Will 
be a wonderful seller. On royalty or sell outright. 
For full particulars address John II, Hare, 709 North 
Howard street, Baltimore, Md. 

Inquiry No. 8598.— Wanted to buy water turbines. 

AUTOMATIC ELEVATOR BRAKF! KOR SALE, 
or form partnership. Prevents falling' down. Patent No. 
874,3:39. Inspect working model at 509 E. 78Lh St., Hinkel. 



Inquiry No. S669 

making rifle barrels. 

Inquiry No, 8671.— Wanted to buy 
machinery for making same. 

Inquiry No. 8672. — Wanted 
gasoline traveling crane. 



Wanted to buy water power 
Wanted to buy machinery for 
welting and 
buy 2,509-pound 



Skates, shoe protector fur. A. 
Skaters in rinks, apparatus fc 

roller, C. A. Snonin 
Sleeve protector, I*. J, J^iMhige!' 
Slug, protective, S. I>. I.* laud 
Smoke consumer, R- R- Shipley . . 
Slinikr'-eri-iLSLJTjiiii^- apparatus, F. M 
Smoke-consuming furnace, hot air. V 
Inquiry No. 8673,— WinitfliL to buy folding um- | Smoke purifier and fume arrester 



Wanted to buy a Pi-inch cop- 



Inquiry No. 8599.- 

per cylinder head. 

PATENT' No. 8"8,4. : ,7.— A simple and practical tool for 
drawing radiator slip nipples. Thoroughly tested. For 
further information address J. Detler, Harrisburg, Pa. 

Inquiry No. S6')6.— Wanted to buy a cutting and 
winding machine for narrow fabric bias binding. 



FOR SALE. 

FOit SALE.— A very fine set of twelve long shank 
finite j chisels. Premium tools. For particulars address 
Thud Cuftin, New < astle, lnd. 

Inquiry No. 8607.— Wanted to buy an electric 
incubator. 



1 Imibivy No. 8674.— Wanted to buy machinery for 
. cultivating rice and making Yuca starch. 

I Inquiry No. 867;>.— Wanted to buy machinery for 
1 making sawdust into bricks for fuel. 

! Inquiry No. 8676.— Wanted to buy flat irons heat- 
I ed by denatured alcohol. 

Inquiry No. 8677.— Wanted to buy model safety 

I razors. 

Inquiry No. 8678. — Wanted to buy cheap sewing 
machines. 

Inquiry No. 8679.— Wanted to buy cheap guns. 

Inquiry No. 8680.— Wanted to buy cheap watches. 

Inquiry No. 8681. — Wanted to buy envelope mak- 
ing machines. 

Inquiry No. 868'^.— Wanted to buy model of old 
battleship " Maine." 

Ivquiry No. H683.— Wanted to buy plant format- 
ing cassava starch. 




, roll.. it. 11. 

II. Wagner . ,. 

I Separating system. T. T. (Ii'o/.ii'i* 

Separation of reaction products resulting 
from the snlfonation of aromatic bodies, 

approximate. W. Mk*rsch 

Sepniator. IT. Kmftllck 

Sewing machine, for finishing buttonhole 

pieces, etc., II. K. Hill. 
Sewing iiiuehine shuttles, bobbin holder for, 

II. A. Rales 

Sewing or fastening nnichiues, channel 
moistcuing device for sole, W_ II. 

Hooper 

Shade fixture, adjustable window, II. Itren- 

izer T T 

Shade holder, window. I. S. Sherwiu 
Shade support, adjustable, C\ 1». Ri'l< 
Shaft, flexible. A. L. I' ' 

Sharpener, hand saw. ('. Wright 

Shelf, sheet metal, H. L. Beach 

Shingle, metallic. (J. ('. Sherinnii. , . . , . 

Shock gatherer. F. .lames , 

Shoe fastener. E. Ellis 

i Shoe polishing kit. L. R. Loughborough. 
Shutter lock. II. D. Bli 
Signaling- system, electric, V. L. O'Hrv 

■ Skate, roller, II. Carlsson 880,580 

" lining 889,348 

sup;; 



HELP WANTED. 

SALESMEN.— Positions open in all territories and 
lines. Experienced and inexperienced. salaries *8ii0 
to #5,0:)[). Write to-day. Hajjgoods, 305 Broadway, 
New York. 

Iiifiuii'V No- 861 0.— Wanted addresses of manu- 
facturers of collapsible tube machinery. 



Wanted to buy fountain pens 



Inquiry No. 8684. - 
in quantities. 

Inquiry No. 8685.- Wanted to buy M4 to 2-inch 

Nn. 13 to 18 tempered spring steel. 



AGENTS WANTED. 

AGENTS WANTED everywhere to sell latest brass 
polish discovered, which is not inflammable or danger- 
ous. Liberal discounts, State experience. For par- 
ticulars address P. (>. Box 47, Station N. New York. 



Inquiry No. 8611. 

light power purposes. 



-Wanted to buy springs for 



BOOKS AND MAGAZINES. 

WIRELESS TBLBGRAPHV.-Seud 10 cents for spe- 
cial number of Electrician and Mechanic, devoted to 
this subject. Articles on bow to make a 4-inch induc- 
tion coil, magnetic detector, independent interrupter, 
indoor wireless, adjustment of detectors on tuned cir- 
cuits, wireless telephony, storage batteries. Also hall 
seat. 16-foot launch, model engine, telephone installa- 
tion, mechanical drawing, etc. List of electrical and 
mechanical books free. Sam]>son Publishing Company, 
1151 Beacon Building, Boston. Mass. 

Inquiry No. 8615.— Wanted *<> buy a machine for 
i . . ■ i ■ : i ,,. ■!.■-■ tiiu null <tf tue almond n-.it without breaking 
the fruit- 



HOUSEHOLD NEEDS. 

BUTCHER'S BOSTON POLISH is the best finish made 
for floors and interior woodwork. Not brittle; will not 
scratch or deface like shellac or varnish. Send for free 
booklet. For sale by dealers in Paints, Hardware and 
House Furnishings. The Butcher Polish Co., 356 At- 
lantic Avenup. Boston, Mass. 



Inquiry No. 8686.— Wanted 
dusting talcum on sheets. 



to buy machine for 



Inquiry No. 8687.— Wanted to buy motor plows. 

Inquiry No. 8688.— Wanted to buy for' export to 
Cuba a producer gas plant for supplying 80J lti C. P, 
lamps. 



Lambert 889.694 

Smufciug- pipe, H. Maas 880.534 

SOOW plow. A. Darling , ,..., 889,211 

8o«P distributer for toilet use. Hoffman & 

Munson 889.806 

Soil, etc.. apparatus for treating night, 

T. Welcome . 

Sole leveling machine. E. E. Winkley. . 
Sounding device, J. A'. Martin .... r T ,., . 

Spark plug, G. J. Blum 

Speed-changing mechanism, W. O. 
Spinning and twisting apparatus, 

Iljiyduii 

Splift" bar. I). Ambrose 

Sfinol attnchnieiit. L. J. Ronnr. . . . 
I Spraying attachment for percussive 

S. "Wattgh . 

Sprocket chain and wheel, ball, R. II. Bow- 
man .... 

1 Spring wheel. S. \Y. Iliggins 

Stacker. ,T. L. Brim ...... 

Stall, animal. W. M. Underbill ... , 
Stand. See Display stand. 
Stand for holding manuscripts or writing o 
drawing patterns. O. Tzschachtiintin. . . 

Steam engine, E. IT. Knapp...... ,. ( , 

Steam engine. II. E. Lundgren 

Steam trap. R. Warg . , 889,648 

Stenciling machine. C. Gibbs , 889.876 

Stirrup leather, "W. M. Henle.v. 889.604 

Stirrup, safety, W. B. Goodwin , , 889.222 

Stock and sales register, E. R. Tyler ., 889,414 

5t(ines. simuhit ing rare. pre<'ious, and other, 

\V. D. & R. W. Denton........ 880.84! 



B8Q,SS5 



880,1 on 

KN0 h 7K2 
839*500 
889.735 



889.803 

889,622 
70.*! 



buy alcohol en- 



Inquiry No. 8«i89.- Wanted 
gines for same amount of power as 

Inquiry No. 8690.— Wanted to buy coppered wire 
(No. 7) in lengths 13 to 26 inches, threaded on one end. 

inquiry No. 8691.— Wanted to buy tor export to 
British Guiana alcohol motors. 

Inquiry No. 8692.— Wanted to buy kerosene oil 
motors for export. 

Inquiry No. 

instruments. 



Inquiry No. 8694.- 

ball bearings* 

Inquiry No. 8695.- 
Inquiry No. 8696.- 

Iuquiry No. 869 . 

tops. 

Inquiry No. 8698.- 

acid plant. 

Inquiry No. S699.- 

soldered wire forheddles 

Inquiry No. 8700.- 

ddT fasteners. 
Inquiry No. 870t.- 



8693.— Wanted to buy meteorological 
Wanted to buy tly wheels and 



Inquiry No. 8629.— Wanted 
cans. 



to buy aluminium 



Inquiry No 

I music printers. 



Inquiry 

expert. 



to buy automobile 



Inquiry No. 862*2.— Wanted 
nigin.33 and supplies. 

Inquiry Xo. 8623. -Wanted to buy electric cook. 
tig stovSS with battery attached. 



lnuuiry No. 

heaiers. 



8624.— Wanted to buy portable rivet 



Inquiry Xo. 8625.— Wanted to buy small sized 
channel iron, also leaf springs for experimental work. 

Inquiry No. S626. -Wanted to buy lacquered and 
plain sheet steel for sign making, also paraffining out- 
fit for signs, presses for wood signs and sheet rubber. 



8 03. 
No. 8 04 



Stool. W. F. Rowell 889,6.37 

Store service apparatus. C. J. Miller 889,538 

Stove. cAmp. G. W. Ball. .Tf 889.187 

Ktove, knockdown. I*. J. . McMhtow. . . . . . . ., 889,254 

Stove leg. C. G. Davis 889,298 

Street sweeper. R. I. Madden 889.707 

Stuffing liox. J. C. Young 889,740 

Stump :ind tree puller. S. M. Smith 889,488 

Surgical instrument. C. N. Coulter S.«0. 6n? 

Surveying instrument, A. A. Brothen 889,196 

Suture and ligature container, II. A. Flan- 
ders , 889.361 

Swing. A. P. Borer _ 889.576 

Switch button, C. A. Clark 889.760, 889,871 

Tables, metal extension slide for, G. H. 

YVelterlin .,. 889,284 

Tack driving machine. W. E. Trnfant KK0.274 

Taj? holder. L. Fonrnie 889.594 

Talking iimchine horn. S. Moss.. ...... 889,480 

Tank. A. A. Kramer 889,793 

Tanks, flow-controlling device for flushing, 

F. Allen 889.425 

Tape line. E. P. A.vet's 889,570 

Telegraph system. S. D. Field 889.592 

Telegraph system, C, K. Jones 889.784 

Telegraphic transmitting tapes, means for 

producing. I. Kit see 889.787 

Telegraphy. I. Kitsee flRftftil), R^S),7IH>, R89.7S2 

Telt'LTSPay, Wireless, I. Kits** 889.791 

Telemeter, Kottig & Donitz sso.figri 

Teleplinii.- svstem. II. P. Clausen 889.582 

Thermostat. 1'. A. Brown 889,355 

Thill coupling, N. M. Bel] RftUOO 

Thill coupling. 1). W. Copelnnd., ...... . 889.587 

Tlil-ead cutting clip, II. R. Henda 889.429 

TtefateKing deTiCfc P. Schwt'ckurt. 8S9.817 

TIlp. rooflng, J. Freund 889.595 

Time- indtcntor, culinary. S. S. Wolfe 889.421 

Wanted to learn address of ( Tin scrap, detiuning. M. Leitch, reissue.... 12.80.3 



-Wanted to buy bathing suits. 
Wanted to buy toy balloons. 
-Wanted to buy zinc can screw 

-Wanted to buy a hydrochloric 

Wanted to buy two. stranded 

Wanted to buy burglar proof 

Wanted to buy solar engines. 



Inquiry No. 870'i.— Wanted to buy machinery for 
filling and sealing paper boxes. 



A. C. Donell. . 



889.589 



Inquiry No. 8705.- 

engines for automobiles 

Inquiry No. S706-- 

cilage bottles and labels 



Inquiry No. 

vacuum cleaner. 



—Wanted address of kaolin 
Wanted to buy double shaft 
Wanted to bay ink and mu- 
8707.— Wanted to buy hand power 



Inquiry N«. 8629.— Wanted tc 

cialties and coiled brass springs. 



Inquiry No 

ators. 



8631 



Inquiry Xo. 8632.— Wanted t:> 

perforating music rolls. 



buy rubber spe- 
Wantcd to buy fruit evapor- 
buy machine for 



Inquiry No. 8633.— Wanted to 
Wanted t 



buy show cases. 
buy brass, bronze 



Inquiry Xo. 863 1.- 

and china novelties. 

Inquiry No. 8635. 

neys and smoke tops. 

Inquiry No. 8637.- 

grinders. 

Inquiry No. 8639.— Wants stencils for decorative 
borders such as are used around half tones. 



-Wanted to buy mica chim- 
VVantetl to buy lawn mower 



Tin transferring machine 
Tire case. L. G. Cook. . 
Tire for vehicle wheels, pneumatic, R. P. 

Scott 889.203 

Tires, armor for, F. E. Remark 889,334 

Tool locking mechanism, machine, A. L. 

De Leeuw ♦,,.....-...,_ 889,768 

Tower, L. W. Noyes 889,-395 

Toy. revolving, T. F. Slater 889.729 

Transfer table, normal surface, C. G. Flaw- 
ley 889.368, 889,309 

Transom and shutter operating device, E. P. 

Webster ...._. §8.0.282 

889,494 
8X9.715 
889.2(14 
889.220 
SRB.4ffit 
889.776 

Trousers crenser. . I). Fahl 889.216 

Trousers stretcher, G. R. Smith 889.821 

Truck, car, E. II. Haver 889.H02 

Trunk. T. J. McKay ., 889.25*1 

Trunk strap fastener, O, A. Stonem.ni 889,410 

Turn-table, normal surface, C. G. Hawlov, 

889,370" to 889.372 



DON'T PAY TWO PRICES FOR AUTO TOPS; 


^■1 ^^^^^^r~~ 


■ ur blHlOT riiOM THS MAKKH *T 
FAQTORV COIT-S1VI *o to »o% 


1 P ,r ^ r m/r/ 


Runabout Tops, . $26.25 
Touring Car Tops, $43. 5u 

COMPLETE WITH F. OE £:tJ«TAIN« 






Photogntph,Speeifieatioiia Sc Samplei 
of Hat»rials on Request. Write todaj 



DETROIT MOTOR CAR SUPPLY CO. 

1332 JEFFERSON AVb DETROIT, MICH. 



ARE YOUR EYES NORMAL? 

If not. it will lid very minh to your interest to 
send for our Illustrated Treatise The Kj'Ci*, 
\ their Ills and ttieir Care. It gives very valuable 
detailed information on Eye-weaknesses tutd 
their results; also how they may be prevented. 
The raiiiliir price of this Treatise is -25 cents but 
we W L1I stud it for a limited time on receipt, of 
10 Cent8 in stamps or currency. There 

may be information therein which will be especially valuable tu 

you, so we suggest that you write for it today. 

THE JIIEA1, CO., »«>pt. 47, 321 Fifth Ave., NKW YOltK 






tm Nulitc ITS Lamps 

For Hornet Store and Street 

We also manufacture Table Lamps, 

"Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

"Wicks. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. Uf Write for 

catalogue and prices. 

Chicago Solar Light Co.Dept. G.Chicago 



Pipe Cutting and Threading Machine 

For Either llmiU or Power 

This machine is the regular hand machine supp 
with a power base, pinion, countershatt, etc, 
can be worked as an ordinary power 
machine or taken from its fcr.se for 
uss as a h:md machine. Pipe ~% in. 
to IS in. diameter handled easilv in 
small room. Illustrated catalogue — 
price list free on application. 

THE CURTIS & CURTIS CO. 

6 Garden St., Bridgeport, Conn. BranchOffice, 60 Centre St., 




Iiuinii'y No. 870S.— Wanted samples and prices on 
boxes, bottles, jars, cartons, etc.. to put up proprietary Trestle, collapsible. I*. V. 
articles. | Trolley, E. D. I'wrstmie. . . . 

Inquiry No. 8709.— For manufacturers of Rut Trolley catcher and retriever 
cleaning machines. Trolley pole. J. ('. Cay 

inquiry No. S710.-For machinery for cardine, ^nrtjey iv J. ( '° ^ ^ - ^ ' Tl <M ] V e - - - ; 
spinning and weaving jute. 
Inquiry No. 86*^8.— Wanted to buy paving block! Inquiry No. 871 1 .-Machinery for making hooks | 
machines for use witli partly fluid substances. [and eyes. 

Inquiry No. S7V J. —Machinery to cut ditch 18 
inches to 2J£ feet wide and from $% to 10 feet flesp for 
laying tiles. 

Inquiry No. 8713.— For manufacturers ami dealers 
of cement manufacturing machinery and kilns. 

Inquiry No. 87 1 4.— For manufacturers of farmers' 
and carpenters' ladders. 

Inquiry No. 87 1 5.— Manufacturers if domestic 
novelties and labor-saving devices. 

Inquiry No. 8716.— For manufacturers of flower 
garden and light frame tools for cultivating, etc. 

Inquiry No. 87 17-— Wanted address of firms that 
do wood carviiiR or stone carving, ornamental or in 
buildings. 

Inquiry No. 8718.— For manufacturers of steel 
frames for glass roofs, skylights, etc. 

Inquiry No. 8719.— For manufacturers of safes. 

Inquiry Xo. S720.— Wanted fcr mail order busi- 
ness, no-chimney lamp burners. 

Inquiry No. 87"i1 .—Wanted unwelded tubing that 
is use* for structural w Ark. 

Inquiry No. 8722.— Wanted manufacturers of 
glass. 

Inquiry No. 8723.— Wanted add resse? parties deal- 
ing in milling machinery such as used in gold mining. 

Inquiry No. 87 - -24.— Wanted to buy samples of va- 
rious kinds of French marble f ir collection. 

sofnneedle- 
inatimi. 

Inquiry No. 8726.— For parties wbo make "Yan- 
kee Metal Polish." 

Inquiry No. 8727.— For manufacturers of small 
stills for distilling alcohol. 

Inquiry No. 8728.— Wanted the address of The 
Frear Novelty Co. 

Inquiry No. 8729.— Wanted a machine for manu- 
facturing berry-crates complete. 

Inquiry No. 8730.— Wanted a 10 to 30 horse-power 
gasoline, kerosene engine, mounted on a \V^ to 4 ton 
cast-iron tiuck with dirt road wheels. 



Van Haider. 

U. Shields.' 



Sigurds: 

mechanism 



L. 



Inquiry No. 8641.- 

gas kurner. 

Inquiry No. 8642.— Wanted 
motor inspection car standard gage. 

Inquiry No. 8643. 

machines. 

Inquiry No. 8644. -Wanted address of gla 

manufacturer who does bending'. 



Wanted to buy a self-lighting 

buy a gasoline 

Wanted to buy concrete post 

i tube 



Inquiry No. 864->. 

curling irons. 



-Wanted to buy parts for 



Inquiry No. 8646.— Wanted to buy cheap small 
motor from % to 1 horse power, single phase (K) cycle, 110 
volts. 



Inquiry No. 8649 

ble celluUid. 



Inquiry No. 

machinery. 



-Wanted to buy non-inflamma- 
8650. — Wanted to buy file cutting 



Inquiry No. 8652.- Wanted address of manufac- 
turers of drop forged wrenches. 



. Inquiry No. 86->3.— Wanted addresses of dealers 
ill sheet steel. New York city preferred . 



880.820 
889,632 

880.227 
889.344 

880,005 
880.855 
880.802 

s*o.n:r> 

N89,0i >0 

889.794 
8*11.270 



Inquiry No. 8725. - F»r manufacture* 
threader, not tbe thimble a:.* needle com') 

-For parties wbo make ' 



Wagon, dump. J. W. Haywood 
Wagons, water tank attachment 

Stone 

Wall decorating machine. F. J fiutheil. 

Wall, reinforced, A. Z. C'hiodo 

Washing machine, M. M. Home 

Washing machine, j. T. Burkhard 

j TC^tCtrtft&e, \V. ,T. Gardiner 

Inquiry No. 8731.— Wanted a rice mill or hullerj Water closet scat. T. J. Florey. 

that delivers the rice entire and separate from the , WiitrT hputhtj,' apparatus, F. Dupnis, et 



Type casting machine, O 
Typewriter, J. W. Paul. 
Typewriters. variable spacing 

for. J. R. Hammond 

Typewriting machine, li. C. Stickncv . . . 
Typewriting machine, A. \\". Hewitt... 
Tvpewrtti'ug machine, J C. McLaughlin. 

Vahv. I.. S. \asli 

V;ilvi\ jiiitomatic cylinder. J. Manton.*. 

Valve guide, (lushing. C. L. Holdeii 

Valve mechanism for water elevators. .T 

Latta . . 

Vegetable cutfiiig machine. G. Vahle. Li 

Vehicle bra Re. T. Robiuo. I*.**. 880.720 

Vehicle running rear. V, Mat-tin, .. 889.251 

Vehicle, self-propelled. ('. H. Hatfield 880,679 

Vehicle, self-nnmollefl. J. Wilkinson 889,839 

Vehicle shock absorber, self -propelled, C. B. 

Hatfield .. c SR9.078 

Vending machine, J. W. Murray... 889,380 

Vending machine, newspnner. (■. H. M'arr . . 809,384 
Vending machines and the like, check op- 
crated feeder for. II. Mitrgolis. 889.628 

Ventilator, A. Bagg&tey 889,186 

ids. apparatus fop raising sunken. R. J. 

Urbanski 889,493 

\eteriii;iry parturition instrmnent. R. Fair- 
child - XS9 .6?) 

Veterinary tenth file, T,. P. Helm 889,462 

Wagon box fastener. Meglemer & Flamed... 889,320 

Wagon brake, automatic, C. Garver 889.451 

Wagon dump. S^ Gutb 880.303 

889.603 

for. 



V 




:$60 



GOES LIKE SIXTY 

BELLS LIKE SIXTY* 
J FOR SIXTY 

GILSON 

9E3GA50LENC 

""ENGINE 

-ForPumpW Cream 
parlors* Chums .Wash M-a- 
^iin«,etc. FEUE TEIAL 

gilson MFfi.Co, yos pMtBt. ftrt WftSuiBgtflll, Wia. 



A. B. C. AUTOMOBILE tS&SSSi 



A tine hill rlimfc-r. Speeds up to 25 

anhctir. *Mostpautical,powerliil ami 

able automobile of its class. 

Is made easy to operate— no 

complicated parts — no tires 

to puncture — no repairs. 

Safest machine made. Built 

for 2, 3 or 4 passengers. 10 

to 12 h. p. Write to-day 

for particulars. 

A It. f:. Motor Vehicle Co. 

3lii 13 Morgan St., St. Louis, Mo, 




$600 




IGNORANCE of the laws of self and 
sex will not excuse infraction of Na- 
ture's decree. The knowledge vilal to a 
happy successful life has been collected 

in "SEXOLOGY." 

A Book for Every Home 

{illustrated) 
By William H. lf r alting, A.M., M.D. 

Itcontainsin one volume • 



| hull. 



. . . 889,270 

. . . 889,520 

• ■ • S89.8T0 

. . . 889.233 

- . . 889.657 

. .. 889.364 

. ■ . 889.218 

ill. 889,775 



Weti-fecdlHg rolls, II. V. Bechman 889,746 



Knowledge a Young Man Should Have. 
^^^^^^^^*- Knowledge a Y«u::g Husband Should Have. 
Knowledge a Father Should Have. 
Knowledge a v at her Should Impart to His Son. 
Medical Knowledge a Husband Should Have. 
Knowledge a Young Woman Should Hav* 
Knowledge a Young Wife Should Have. 
Knowledge a Mother Should Have, 
Knowledge a Mother Should Impart to Her Daughter. 
Medical Knowledge a Wife Should Have. 
" Sexology " i s endors -d, and is in the libraries of the head's 
of our government, and the most eminent physicians, preachers 
professors -md lawyers throughout the country. 

Kick Cloth Biiidfntr. Full Gold Stamp. 
Illiietmteil, $2.00 

Write for "Other People's Opinions" .and Table of Contents. 

PURITAN PUB. CO., Dept. 174, PHILA., PA. 



Junk 13, 1908. 



Scientific American 
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At nominal COSt— «U them the machine 
and outfit from $ 155 upward, and give them every 
assistance in my power to make the business pros- 
perous. It is one of the best money-making op- 
portunities of the age, for I have already started 
•cores of people in all parts of America, and every 
one has been successful. Many of these are 
women who own and operate little five-cent 
theatres, and are making themselves independent. 
It is a business that will not wear out or lose its 
drawing power. You may open a small theatre 
or hall of your own or entertain churches, clubs, 
societies and large or small public or private gather- 
ings in city, town or country. I made $ I 5,000 in 
one year at my moving picture hall on Milwaukee 
Avenue, Chicago, and that was only a side issue of 
my business. Men who have a little money lying 
idle; business men who want a profitable side issue 
or young men and women who want a quick- 
paying business of their own should write to me 
immediately for prices, plans and details. It is a 
golden opportunity, the biggest paying businessfor 
the amount invested in the world. The moving 
picture business is Dow at the height of its popu- 
arily, and so simple and easily started and main- 
tained that any one may embark in it with my aid. 

WRITE HE AT ONCE for my free book 
"IIuw to Start a Moving Picture Business.*" 
No other concern can compete with Hie in 
quality, price or variety »f stirring, exciting 
anil beautiful motion pictures. Write today. 

My machines and film service are in many of America's 
greatest theatres and vaudeville houses. I am recog- 
nized nationally as a leader in my line. Write direct to 

LAEMMLE FILM SERVICE 

CARL LAEMMLE, President 

Address all Correspondence to 

Dept. 17 196-198 Lake St.. CHICAGO. ILL. 

Branch Houses in all the Principal Cities 

Cable Address— FiLMER 




Rowboat*20°-° 



£0 DifTeiM'Ut lt<**igns 

Jranahfplmrimll.-ti'lyin any • uantity. 

Need No Host. House. Never Leak. 

f"Ruftt h t.'heiMtn Crunk or Rot. Kvery boat 

liurt wiiter-tJ^ht compartment, so cannot 

4lrjk. Write far FRLfiK Illustrated Cata- 

OjFOG and Special Pi-ices. 

led BmJ Co., 120 K«U«rne Ave, Detroit, Elivli. 



THE PERFECT PROTRACTOR 

Our No, 19 is graduated i n deerees from Ot o 90 both 
ways. Six inch blade. Is set 
firmly by means of our patent 

lock joint. Back of tool is flat. 

gWgj | Accurate and convenient for 

setting bevels or transferring 
angled. Satisfactory In every 
particular. Price $1.5(1. 
Send for 232 page catalog No. 18-B. 

THE L. S. STARKETT CO., Atliol, Mum.. t T . S. A. 



TAKE NO CHANCES ON IGNITION 



The Diivli.ii Ktvetrieul Mfg. ('« 



Batteries are sure to lose in voltage, 
ami often become cuinjiletely ex- 
hausted. Thitt makes trouble f»r 
the owner of auto, bout or gas en- 
gine. The 

Apple Battery < fisiriri-T 
keeps the batteries always I it! ( uf the 
kind of current that makes fat, hot 
spurka. Write today for our catalog 
describing our system. 

08 St. Clair St., Dayton, Ohio 




Marks 

Designs 
Copyrights &c. 

Anyonesendlng a sketch and description day 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest asency for securing patents* 

Patents taken throuph Mu n & Co. receive 
special notice^ without e btM a, In the 

Scientific American. 



A handsomely illustrated weekly. 



culatlon of any scientific journal. _ 

rear ; four months. |L Bold toy ali_ newsdeaLqrfl 



Largest clr- 
Terms, $3 a 



!»•*••*■*. New York 

). S9t r BU Wwbuigton. D. C 



Weighing ami ilnnipilig i]i;it-liim>. an 1' >m:i t i»- . 

R. D. Wehb W.i.'St 

Wheel. S.'i- Si.lili;; wheel. 
Wheel allaililiiein. veliiele. C. ('. I'lielps... ,S.S'.I,.SI P. - . 
Wheel retainer and altaehmeiit suiiliort, V. 

W. l.eehlier 8S0.09u 

Wheel shock nlmiirln'r, veliiele, \V. K. Rmul- 

iker . . .' 88il,48'J 

Wheels, drive allaehlnent for \ehiele, .1. H. 

jii!ii{iiiii 8xii,::io 

Whittletiee safetv athiehnient, II. I.. ltniKl . .S81l,7^2 

Whistle. F. StruilM 889.345 1 

Windmill, A .1. Anders, ill 8M!I.21)II 

Willdinill. II. (i. 'lilekef 8811.41:; 

Windmill. It. II. Miieeiubel-, reissue 12. MM 

Wimluw, TJ. C. McQueen 8S!l.2Tf. 

Window swinging deviee, (i. II. I'aiker SS!I.IN:i 

Wiee coiling inaehille. C. It. Smith 88!>.2fi5 

Wine drawing maciiine. A. Pearson 8N!i.:>:'0 

Wire fiiliries. maehine for thiislihig and sel- 

vugingr, O. Scliluiu 880,81a 

Wire or rope tightening elanip. ('. 1.. I.ar- 

rabee 88!),B30 

Wire stretcher, 11. H. & II. C. Harris 8811.87!! 

Woodworking machine, ,T. M. Ilarnes ., SS!i,42H 

Woodworking maehine. Vf. It. Woodruff.... SSO.T'l'l 

Work holder. I. J. Ehtnnnn 880.778 

Wrapping machine. M. H. Itallard ., S8i).Sfi7 

Wrench, R. Y. Itovee 889,104 

Wrench, I.avne & Hall 880,244 to 880,240 

Wrench, K. C. Carpenter 889,u81 

Wrench, C. O. Motley 880,710 

DESIGNS. 

flock holder or support, L. V. Aronson ........ .'19.330 

Furnace, K. Katzinger 30,333 

Knit fabric, C. II. French 30.334 

Medal or badge. C. 1) 1'eck 30.320 

Stove, G. E. l'ickup 30,381,30,332 

TRADE MARKS. 

Antiseptic preservative compound. 0. S. 

McKinney (i0.20ti 

Automobiles. I.ansden Co 00.277 

Italls, ir.df. Nicotine (lolf Hall Co 00.310 

Beer, A. Schreiber Brewing Co 00.271 

Belting, leather, Graton & Knight Manufac- 
turing Co 00.305 

Blue, washing, Sawyer I'rystnl ISIilf Co (;'.).20S 

Hoots and shea's, leather, F. \V. linker 0!).3(Hl 

Boots and shoes, leather, H. P. C. Doven- 

muehle & Son 09.3(12 

Candy. Stern & Saalberg Co 09.280 

Canned fruits and vegetables and dried 

fruits, J. IT. Flickinger Co 00.270 

Cords or twisted strips, certain. It. Kron... 00.308 

Com starch. National Starch Co 09.254 

Corsets. Aurora Corset Co 00.314 

Corsets. Crown Corset Co U0.317. 00.31S 

Crayons, chalk, K. B. Brady 00.257 

Disinfectants and antiseptics. Chemisohe 
Werke Reiherstiea Gesellschaft mit be- 

schrankter llaftunir 00.2t7 

Enameled metal ware. Steuart Co 00.204 

Engine cords. J. I). Kl<-kliiM 00,309 

Fertilizers, Virginia-Carolina Chemical Co.. 

00.200 to 00.208 

'Flour, wheat, Montevideo Roller Mill Co 00.270 

Flour, wheat, mountain Citv Mill Co (19.280 

Flour, wheat. N. Staler Milling Co 00.282 

Flours, wheat and rye, Crete Mills 00.274 

Foods, cereal breakfast, Postum Cereal Co.,. O0.2S3 

Foods, certain, Armour Packing Co 09.270 

Foods, certain. Frank Tea and Spice Co..... 00.275 

Foods, certain cereal, F. Fuller 09.303 

Headache wafers. E. C. Lytic (10.205 

Hose, linen, Charles Niednee's Sons Co.. 

09.287. 00.288 
Hydrogen peroxid in water, solution of. E. 

Merck 00.207 

Investment comnounds, C. E. Gates 09.:t04 

Lamps, oil. F. II. Lovell & Cc 09.28D 

Milk, condensed. Nestle & Anglo-Swiss Con- 
densed Milk Co 09.321. 00,322 

Milk, condensed, Wavne County Condensed 

Milk Co 09.324 

Millboard. Harvey & Outeilnidge 00.252 

Musical instruments and supplies, certain. .1. 

Bellak's Sons 00.315. 00.310 

Newspaper. V. Agnus, trustee 00.200 

Oil preparation, finishing, U. S. Flame Co... 09,295 

Overalls. Sweet, On- & Co 09,323 

Packing, piston rod and machinery, Mulcon* 

roy Co 00.320 

Paper, writing. F. 0. Hanson 09.201 to 09.204 

Pencils, lead, Eagle Pencil Co 09,248 

Pencils, lead and colored, A. W. Faber. 

00.240. 00,250 
Perfumes. toilet. socta. prodti, chimco, 

farmacci, A. Bertilli & C 00.209 

Piece goods, certain. Weadt Brothers 09,325 

Plumbing supplies, certain, Wolverine Brass 

Works 00.3 12. Gil.313 

Powder, antiseptic hygienic. .1. 1). He Witt.. 09.20O 
Propellers, boat, Mcl-'arlaad Foundry and Ma- 
chine Co G9.27S 

Refrigerator linings. Herrick Refrigerator and 

Manufacturing Co 09,200 

Reinedv for diseases of the rectum. I'. Mul- 

lecker 09,281 

Remedy for infective diseases, B. F. Cope- 
land Co 00.250 

Remedy, pile, 1). C. Deck 00,259 

Salicylic esters of phenols and of alcohols. 
Cliemische Fabrik von Ileyden Aktieu- 

Oesellscliaft 00.258 

Salves. E. Laeotte 00.253 

Sardines, smoked. ,T. Braadlaml 00.272. 00,273 

Sauces, meat, tisll. and game. Soyer Coui- 

panv of America 00,285 

Seeds, flower, vegetable, farm, and field. T. 

W. Wood & Nous 00.255 

Shoes, women's leather. Simmons Boot and 

Shoe Co 00.31 1 

Syrnp. Ridenoui-Baher Grocery Co 09.284 

Textiles, certain. John V. Fiirwcll Co 00.310 

Ties for wear. .1. & ,T. Cash 00,201 

Tobacco, smoking ami chewing. .1. F. Zahm 

Tobacco Co 00,300 

Typewriter ribbons and carbon paper, Kee 

Lox Manufacturing Co , 00.307 

Wall finish powder. Beniainin Moore & f'o. . . 00.301 
Watchcases. Solidarity Watch Case Co. 09. 202, 09,29.3 
WiiikI, artificially colored, W. A. Hall :. 09,251 

LABELS. 

"Barney." for cigars. G. Neuwahl , . .. 14,225 

Telice Luna." for Italian macaroni, Basilea 

& Calandra, Inc 14.227 

'Fold up tile tube as cream is used." for 

dental eieaui. Colgate & Co 14,228 

'Harvanl-Yale-1'rincetoli Crews Bath Pow- 
der." for bath powder, J. L. De Zen- 
bault 14.229 

'Kliagbofter's Metal Polish," for metal pol- 
ish. H. Klinghoffer 14,230 

'Twilight Tea," for tea, C. W. Antrim & 

Sons 14,220 

PRINTS. 

'A Burning Test of Kerosene." for kerosene 

oil, Marshall Oil Co T .. r , 2.28C, 

"Tteltfast," for men's lielts. Ccilunihia leather 

Goods Manufacturing Co 2,282 

1J Horse Medicines." for horse and dog reme- 
dies. Dr. A. C. Daniels 2,285 

"Jap Rose Soap (transparent)." for soap, 

James S. Kirk & Co 2.287 to 2,204 

"O'Sullivan's New Live* Rubber Heels." for 

rubber heels, Massachusetts Engraving Co. 2.284 

"The Man's Garter," for garters, A. Stein &. 

Co 2,283 



A printed copy of tiie specification and drawing 
of any patent in the foregoing list, or any patent 
In print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
jriven. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co.. 361 Broadway, New York. 



Silent 
as the 
Stars' 




NORTHERN 

m X MOTOR CAR CO., DETROIT Jk K 

<|More power, greater refinement 
— is the message of our new 
Catalog. "It's a pleasure 
— not a crucifying luxury — 

^ to own a Northern" be- 
cause it has the simplest 
control and simplest me- 
chanism of any car. You can 
I drive and care for it your- 
self. Write for new Cata- 
log — explains its exclusive 
advantages in detail. 



Engineering News 

C3 (JU-USTRA TED) <^ 

214 Broadway, New York 

The leading weekly Engineering paper of the world, devoted to the interests of Civii, Mechanical, 
Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. 



LET US BE YOUR FACTORY 

STAMPINGS, MODELS, EXPERT WORK 

THE GLOBE MACIIINE AND STAMPING CO. 
•JtO Hum I II on St.. Cli'vclnnd, «>. 



m 



aasEis 



bF-TTi.MLI^-1 Corliss Enirinos.Tlrewers' 

and Buttlers' Machinery. THE VILTISR 
Mt'G. CO., 899 Cliuton St., Milwaukee, Wis. 



MfinFUJ * EXPERIMENTAL WORK. 

IIIUULLO Inventions developed. Special Machinery. 

E. V BAILLAR0. 24 Frankfort Street. New York. 



T1 V TP T> C^ T> Expert Manufacturers 

Ix \J D D Uf IV. Fine Jobbing Work 

PARKER, STEARNS & CO., 228. 22p South Street, New York 



Experimental & Model Work 

Cir, & advice free. Wm. Gardam & Son.221Fulton St,N.Y 



SEALED PROPOSALS. 

SKA LE D PROPOS AI.S endorsed "Proposals forHydro- 
therapeutic an 4 Prolonged Bath K^uipment and 
Construction for Ulica, Ptmghkeepsie and Binghamton 
State Hospitals," will be received by the State Com- 
mission in Lunacy, at the Capitol, Albany. Is". Y., up to 
3 o'clock, P. M., on the 24th day of June, 1508, when 
they will be opened and read publicly. Proposals shall 
be accompanied by a certified check in the sum of Five 
Hundred Dollars for the work at each institution, and 
the contractor to whom the award is made will be re- 
quired t» furnish Suiety Company bond in the sum of 
Two Thousand Dollars for the work of encli institution. 
The right is reserved to reject any and all bids. Draw- 
ings and specitications may be consulted and blank 
form of proposal obtained at the Utica State Hospital, 
Utica. N. Y., Poughkeepsie State Hospital, Pough- 
keepsie.N. Y.. Binghamton State Hospital. JMuclifuntun,. 
N. Y., or at the office of the State Architect. Compile 
sets of plans and specifications will te furnished to 
prospective bidders, upon reasonable notice to, and in 
the discretion ot, the State Architect, Franklin B. 
Ware. Albany, N. Y. 
T. B. McGarr, Secretary State Commission In Lunacy. 



EIj EC TltlC tiO O D S.-Big Cat. 3 cts. Want 
Agents. Ohio HJlectric Works. Cleveland, O. 



foft? <-■•; 



CHICAGO MODEL WORKS 

JJ?£-JfA£>/SOMSTCtf/CAGQ,/ll 



HEADQUARTERS- FOR' 

Mt TOOLS SPEC I At 
MACHINERY & MODEL WORK 




A MONEY MAKER 

Hollow Concrete Building Blocks 
Best. Fastest. Simplest, Cheapest 
Machine. Fully guaranteed. 

TIIE PETTYJOHN CO. 

615 N. 6th Street, Terre Haute, Ind 



If made in-'metal. 



153-159 S. Jeffe 



'.NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BY CONTRACT.'"? UNCHfflG DIES. SPECIAL MACHINERY. 
EiflONIGSLOW STAMPINB STOOL WOHKS, ClEve LAND. 0. 



INVENTORS 



We manufacture METAL 
SPECIALTIES of all kinds, 
to order ; largest equipment ; 
lowest prices. Send perfect sample for C~ |"T* C™ C™ 
low estimate and best expert adv'ce ' ■ V t^ ^^ 

THE EAGLB TOOL CO., Dept. a. Cincinnati, O. 



A MOTOK-CTCLE oi; 
TiAl NCII at S » in 11 I 'lis: 
By usiug one of ouf Aft&t'ln uLV 
Outfits. Will flt ady Wcj-dr, 

A complete line of t'intshfiJ 
Motors and Kough Castings 
from \y t to 10 h. p., for Bicy- 
cle, Auto, Marine or £tsUirinary 

Send stamps for catalogue. 
West fJlrard Ave., I'hila., P:,, 




PRESIDENTIAL PUZZLE 

SEXD TEUUT BEAKS .in. I TAMMANY TIUEliS 

to Conventions. Latest craze. 25 cents postpaid. 
O. JAMES, S Mills Bide., St. Louis, Mo. 



^Chemical Analyses 

Industrial products examined and working 
"S*v formulas provided, processes improved, coun- 
sel and expert evidence. Assay of ores, alloys, water 
and fuels, etc., etc. Inventors assisted: instruction. 
Established 1882. Monadnock Laboratory, Chicago, 



I"? 



liifcMtrtai 



■"'junwLnuiLt STAMP CO. 

I Steel stamps, letters & figures, 

BRIDGEPORT CONN. 



ri i ? fc y ji: 



MANUFACTURERS 

FIGURE 



...LT00I5-DIES' 

METAL SPECIALTIES- 

L HQVEITY WORKS CftBMI wC&KE ST.EH1 q AEfl 



MASON'S NEW PAT. WHIP HOISTS 

«j^ a 7 e , e , XPen . seand liability Incident to Elevators. 
Adopted by principal storehouses in New York & Boston 
Maufd. by VOLNEY W. MASON & CO., Inc. 
I'rovidenoe, It. I., u. S. A. 



Best drade cedar canoe for* 20 



! Best grade of Cedar Canoe tor $20.00, We sell direct, saving 
you S20.00 on a canoe. All canoes cedar and copper fastened. 
We make all sizes and styles, also power canoes. Write 
fon'reecatalog (Jiving prices with retailers' prolit cut out. 
We are the largest manufacturers of canoes in the world. 
DETROIT 1IOAT CO., 120 BcIK'vuc Ave., Detroit, Mich. 



Magical Apparatus. 

Grand Book Catalogue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
MAKT'INKA & CO.. Mf rs.. 4S3 Sixth Ave., New York 



RTJHBER STAMP MAKING. — THIS 

article describes a simple method of making rubber 

stamps ivjtb inexpensive apparatus. A thoroughly 
I practical article written by an amateur who has had ex- 
perience- in rubber stamp making. One illustration. 

Contained in SUPPLEMENT 1110. Price 1U cents. For 

sale by M uun & Co. and all newsdealers. 



LEARN WATCHMAKING 

We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Kasy terms. Send for catalog. 

ST. 1.01*18 WATCHMAKING SCHOOL, St. Louis, Mo. 



The Eureka Clip 

The most useful article ever invented 
for the purpose. Indisofiisable to L:t\v- 

• yers, Kditors. Students! Rankers, Insur- 
ance Companies and business men gen- 

' erally. Book marker and paper clip. 
Does not mutilate the paper. Can he 
used repeatedly. In boxes of 1(H) fur 25c. 
To be had of all booksellers, rtrationers 
and nction dealers, or bY mail on receipt 
of price. Sample card, bv mail, free. Man- 
ufactured by f'oiisoli<hii<><l Hnfviy 
l*»u Co., Box 121, Bl0o11.fi; irl. X. J. 




The Latest and B e st A. W. FABER. 



Made of the purest graphite in 16 de- 
grees of hardness, 6B to SH, of 
the utmost delicacy of 
tone, *ermanency, dur- 
ability and intensity of 
olor. . > cfr* '^ m 




DRAWING 
PENCILS 



take tUe finest point obtainable of 
r any lead Pencil, are least liable to wear 

therefore more lasting than any others. 
Sold ¥y al 1 stati o-oeis ar d dralers in ar lists' niuterinls. Sample gent to 
_.l parties intenslfd on receipt of 10 cents in postage stamps. 

FAHEK, » - 49 Dlekerson Street* Newark, New Jersey 



A Home Made 

Alternating 
Current Motor 



R r 



small lathe, or a 50-watt dynamo for 
batteries, and in fact will do almost 
power. Order from your newsdeal 



EAD Supplement 16SS for a k 00( 1> 
clear article by F. K. Ward, K K , 
on the making of a l /% h»rse power 
alternating current motor. The motor can 
be constructed by anyone of ordinary skill 
in the use of tools, who has access to a 
screw-cutting lathe with a swing of y inches 
or more. The motor is designed to run on 
the 100 to 120 volt, 60-cycle, single-phase 
alternating current circuit, now in wide- 
spread use for the lighting of dwellings. 
The motor will drive a 16-inch brass fan, a 
generating direct current for charging storage 
any kind of work that can be done by one-man 
er or from 



MUNN & COMPANY. 361 Broadway. New York. N. Y. 



436 



Scientific American. 



June 13, 1908. 



Garden Hose 

Rubber Belting 

Steam Packing 

Rubber Specialties 

N. Y. BELTING & PACKING GO. 



LIMITED 



91 and 93 Chambers Street 

NEW YORK 

Write for Catalogue 



BAUSCH & LOMB=ZEISS 

Stereo Binoculars 

Were the first in the field, and still lead by reason 
of undisputed superiority. No other glass gives 
stereoscopic effect — that is, shows objects in their 
true relative positions. Send for booklet. 

Sj OUR NAME ON A FIELD GLASS, PHOTOGRAPHIC LENS, 
MICROSCOPE, LABORATORY APPARATUS. SCIENTIFIC OR 
ENGINEERING INSTRUMENT IS A MARK OF QUALITY. 



B 



..omb Optical Co. 



auscr 

Carl Zeiss, Jena K. QL/) George N. Saegmuller 

Offices: \ ^Yc / *^ an Francisco 

New York \2 8 / Washington 

Boston \\/ London 

Chicago \J/ Frankfort 



ROCHESTER. N. Y. 



CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE. ST. PAUL BUILDING 

220 B'way, New York. 



PREPARED 
ASBESTOS FIBRE 
for Manufacturers use 



PLENTY OF RUNNING WATER 

for irrigating fields, sprinkling lawns and gardens for 
use in the house and at the barn, can be had by 

installing a 

Niagara Hydraulic Ram 

Pumps day and nightonany etream. Requiresn o 
repairs. Write for illistrated booklet A A and guar- 
anteed estimate. We furnish Caldwell Tanks and 
Towers. NUGA i U HYDRAULIC ENGINE CO. 
140 Nassau St., N. V. Factory, Chester, Pa. 





Q BE A WATCHMAKER 

- Bradley Polytechnic Institute 

Horological Department 

Peoria, Illinois 

Formerly Parsons Horological Inst. 

Largest mid Kest Watch School 

111 America 

We tewn Wmt^i Work, Jewelry, 

1 RoKratfnK, Clock Work, Optics. 

Tuition fafoubh. Board aDd 

wmi near school lit moderate rates. 

S-e-n-I Fnir ^alntrjE ni Titfornmtion.. 



■■HfflBBPBBM 



COR FARM AND SHOP WORK, start 
' without cranking ; no cams o; 
gears. Burns Alcohol. Kerosene 
and Gasoline. All sizes in stock-' 
2 to 20 horse-power. Steel 
connecting rods. Anti-friction 
bearings; no vibration. Write 
for free catalog. 

Run Separators. Com 
Shredders Grist Mills, Pumps, Dynamos, etc. 

Detroit Engine Works, 127 Bellevue Ave., Detroit, Mich., U.S.A. 




KBEEOIffi 



neMOTORS 



THE RACING MACHINE SPARK PLUG 




GENERAL ACCUMULATOR 



BATTERY 



The "CENTERFIRB" Plug-Power 
increased 10 per cent, each explosion. 
Ignition in center of compression. Soot 
proof, quick action, perfect combustion. 

Agents Wanted. Sample Plugs, $1 each. 

Give name of car and year. Write 
128 Second St., Milwaukee, Wis. 




Parts after dismantling 




Without doubt the severest test of mechanical 
excellence and accuracy to which an automobile was ever 
subjected was the recentlnterchangeabilityTestin London, 
made with three io horse-power stock Cadillacs, under the 
supervision of the Royal Automobile Club. 

The cars were completely dismantled and the parts 
thrown together into one confused mass, from which a dis- 
interested technical committee picked parts at random and 
reassembled three "new" cars. These cars were then tested by 500 miles continuous 
running, at an average speed of 34 miles an hour. When you consider a variation of 
one one-thousandth of an inch in any vital part would have meant failure, you will 
appreciate this overwhelming victory for Cadillac skill, accuracy and workmanship. 

With this minute carefulness of finish comes absolute dependability of service 
and economy of maintenance, for the Cadillac gives more real travel and enjoyment, 
per dollar expended, than any other car in the world. Send for Booklet No. 47 telling 

"The Truth about the Automobile and what it Costs to maintain One" 

compiled from owners' sworn statements, showing actual mileage and outlay. Also 
get Catalogue T 47, describing Model T — four passengers — $1,000; Model S 
Runabout— $850. 

Prices include pair dash oil lamps, tail lamp and horn. 

CADILLAC MOTOR CAR COMPANY. Detroit. Mich. Member A. 



i^J 



YOU CAN MAKE *150 to s 300 a MONTH 



easily and more too, selling STANTON HOUSE «fc WINDOW WASHERS* the simplest, 
inost practical anil durable device ever invented tor cleaning Windows, Wiudow casings, Plate glass, 
Porches, P»nh ceilings, Door steps, Tilt? Hours, Carriages, Railroad coaches, etc. Not an experiment, 
but a proven practical success. Hundreds sold and not a complaint. Instantaneous " hit" wherever 
demonstrated. Every home, factory, and store where running water is accessible is a prospective 
buyer. Easy to demonstrate, easy to sell, because a household necessity. Honest, wide-awake men of 
ability can make from $150 to $300 a month or more. To such, we offer one o£ the most liberal com- 
mission propositions ever made by a manufacturer. You art' the man we want if you mean business. 
The STANTON HOUSE «fc WINDOW WASIIEU consists of a handle of hollow 



seamless steel lubing(lightaswood) of different lengths, titled at one end with hose connections and a 
perfect water valve for regulating flow of water. At other end is attached a round brush in which is 
encased patented aluminum "sprayers." You simply attach lawn or house hose to h:indle. The water 
goes up through the handle, is sprayed through the brush on to the object to be cleaned. The constant 
flow of water through the brush while iu operation, keeps it clean and absolutely free of dirt and gritty 
substances, making it impossible to scratch windows or polished surfaces. A patented " g»»se neck'' 
prevents a drop of water mnning down handle into your sleeve. With a STANTON W AS HE K, 
one person can clean more windows or more square feet of surface in a few hours than two men could 
in a day by dipping a brush into a bucket. It is easier to handle, does quicker and better work cheaper 
than it can be done any other wa>. 

No. 1 outfit, with 2 ft. handle, is made especially to clean all kinds of wood work, but particularly 
to wash entire houses. Price $5.00. 

No. 2 outfit, with 4 ft. handle and a short fibre brush is made for scrubbing doors, porches, 
steps, etc. Price $5.00. 

No. 3 outfit, with fitber 6 or 8 ft. handle and a fine, soft brush is for windows and polished sur- 
faces. All handler and all brush e» are interchangeable, sothatvKu may ch*oae any combination you 
like. Price $6. 50. 

Special Offer— No. 3 and either Nos. 1 or 2 will be sold fur $10.00, Nos. 1 and 2 for $9.00. 
Send at once for illustrated descriptive matter and spec! al proposition t» agents — it's one of the most 
liberal ever made. Dealers wanted everywhere. Writi '. tor prices and terms. Your in»ney back if washer does not give entire satisfaction. 

QEO. R. STANTON, 1310 West Main St., Decatur, 111. Rrforcncc-Miiiikin j»t. Ba »k, De.at.r 




The Holsman Automobile 



Rides 
tike a 

Carriage 




1907 Sales Over $600,000.00 

(THE STANDARD of high-wheeled automobiles 
J- and the pioneer of this type. The only high- 
wheeled automobile manufactured that nas a 
record in a public contest-aud Holsmao records 
date back t5 1902. Every part of every machine 
guaranteed. 
Repairs Average Under $3.00 per Month 

Hi»h wheels allow solid rubber tires tn be used 
without affecting riding qualities, and rtiis in- 
sures "going tbe journey." A blacksmith or 
wafionnmker can make all ordinary repairs. 
Splendid hill-climbing power. Send for complete 
free illustrated catalogue. 

The Oldest and I. unrest Manufacturers of 
Carriage Automobiles in the World 

THE HOLSMAN AUTOMOBILE CO. 

Room 5 1 4 Monadnock Block, Chicago, III,, U.S.A. 





Try a Burroughs 
without cost 

IT costs you nothing to get con- 
crete proof of the value of our 
claim that you are losing money 
without a Burroughs. A word from 
you and a Burroughs will be sent 
you for free trial in your business 
on your own work, in your own way, 
and at your convenience. 
Not only will the 

Burroughs Adding and Listing Machine 

pay for itself if you buy it, but yon will pay for it if you don't buy it. 

That sounds strange, but it is true. You will pay for it in time 
and sleep lost hunting for errors impossible with the Burroughs ; in 
misunderstandings that lose you customers ; in wages you pay for 
extra h?lp to do work the Burroughs should be doing for you ; in 
your own time wasted by being tied down to detail, when you might 
be out cultivating the acquaintance of your customers and getting 
new ones. 

That's why there are thousands of Burroughs in use today. 

Take this opportunity to learn what the Burroughs system No. 147 
(free) can do for you in handling your monthly trial balance. 

Burroughs Adding Machine Company 

Block 89, Detroit, Michigan, U. S. A. 
IN DETROIT-Life is Worth Living 



Science «« Electricity 

Pte, How these two great 
1 world forces have be- 
come factors in restor- 
ing lost hearing — the 
fallacies of medical 
treatment for curing 
deafness exposed — the 
causes of defective 
hearing and how they 
are removed by mag- 
netic electro-wave-cur- 
rents produced by the 
Powell EIectro=Vibra= 
tory Machine, one of 
the most remarkable 
inventions of recent 
years. This and other 
information of vital 

interest to everyone whose hearing is imperfect, to- 
! gether with description of machine sent upon request 

to any reader of the SCIENTIFIC AMERICAN. 

The only machine of its kind ever invented; fully protected by 
U. S. Patent No. 741,371. Infringers will be prosecuted. 
Hundreds sold in this and foreign countries. Write today for full 
particulars if interested. Manufactured and sold only by 

G. C. POWELL (Patentee) 
3049 Bank Building Peoria. Illinois 



16 Ft. Steel Launch with 




Efaft^p-Y thru tor? Apparatus 



complete 



18-21-25 foot launches at proportion- 
ate prices. All launches fitted with 
two-cycle reversing engines witb speed 
controlline lever; simplest engine made; 
starts without cranking, has only 3 moving 
parts. Steel row boats. $20.0(1. All boots ftttod 
with water-tight compartments; cannot sink, 
need no boat bouse. We are the largest manu- 
facturers of pleasure boats in 
tbe world. Oiders filled the day 
they are received. We sell directt„ 
user, cutting out all middlemen's I 
proltts. Free catalogue. 

MICHIGAN STEEL BOAT CO. 

1332 Jefferson Ave., Detroit. Michigan 





tA/CDCD Gas Engine 
YYLDCn & Producer 

30 to 400 H. P. 
1 H. P„ 1 Hour, 1 Pound 

Coal, charcoal, coke, 
lignite. Send for catalog 
5S and testimonials. 

WEBER GAS ENGINE CO. 

Box 423 

Kansas City, Mo., U. S. A. 



A Startling Discovery in Photography 

™e ISOSTIGMAR LENS 

r_ The T'rodnvt of a N*'iv Idea. M ppreeiil.MiE'apfTtliaii any oilier aiiasi inntnt. 
™ m.iHm sold to date. V&M by t\».fti»l KrulHh {iovetmnerns ami niwiiy 
I'LtllrprB. l£r.*stik r marBflt the Kadali$. 
BY OUR liberal our nisii>infTFi limy r|mu*!<* Uu-ir okl-Rtyte photo Le/iiBi's for tlm laoitltfuiar, tbe 
EXCHANGE SYSTEM l^st of nil uitAEiiipmutEi. I*' ■*■ -i i^ L yur U v ^s and wfl will offer liberal terms. 

WILLIAMS, BROWN A EAftLE, Popt. 6, PIB Chpatput Sir sat, Phllndatphl» t Pi. 



Build Your Own Small Engine 



HI set* of r-isimt^ M]. to 2 Ihu-jhc 
power. Also boilers, locomotives, gas 
engines, etc. 32-puee catalogue for 10c- 
in stamps. This amount refunded on 
order amounting to $1.00 or over. Con- 
tractors for lieht machinery of every 
description. 
SIPP ELECTRIC AND MACHINE CO. 
Keenest.. Paterson, N. J. 




Mullins Steel Pleasure Boats Can't Sink 

EASIEST TO ROW-ABSOLUTELY SAFE 

Made of steel, witb air chambers in each end like a life boat. 

Can't leak, crack, dry out or sink, last a lifetime. Every 

boat guaranteed. Ideal boat for families, summer 

resorts, parks, boat liveries. Strong, safe, speedy. 

Write tor our catalogue of Row Boat*. 

Motor Boats, limiting; and Fishing Boats. 

THE W. H. MULLINS CO., 118 Franklin St.. Salem. 0. 



KEROSENE MARINE MOTORS 

This motor uses kerosene, vaporizing it by an 
entirely new method from heat of exhaust pipe, 
and does not draw charge into base of engine. 
Uses 20 per cent. Less Fuel than on Gasoline, 
and gives 10 per cent. More Power. 

Uses regular jump spark ignition. 
Write for catalog. A motor that 
will save you money. Spe- 
cially adapted to work 
boats. Unusual opening 
for agents. Ten . sizes, 1 , 
2 and 3 cylinders, 1%. to 
27 H. P. 



DuBltlE MOTOR CO. 
421 Gnoin Street, Detroit, Mi< 




$.25.22 



?Su USE GRINDSTONES P 

If so we can suppiy you. Alt sues 
_ mourned and unmounted; always 
<~ m keDt in stock. Rememoer, we matte a 
I specialtyof selecting stones for all spe- 
cial Purposes. Send for cataloaue *' Z " 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. 0- 




Ji^ 



Anything *\ 



■SIND 

_ (OB 

SAM Pit 

FREE 

■ S-ai S. CLINTON ST. 



=rULI1ET0ll 



^P^VcKBtsiva CO fil\Z%T £lrSA 



